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Abstract 
 
The New Keynesian Phillips Curve (NKPC) was developed as a response to 
the New Classical critique that Keynesian macroeconomics lacked micro-
foundations. The NKPC provides theoretical micro-foundations which attempt to 
explain nominal price rigidities in the economy. The NKPC has become a standard 
model in the analysis of inflation dynamics. The key objective of this thesis is to 
test the empirical validity of the NKPC for Australia. More specifically, this study 
tests the baseline NKPC, the hybrid NKPC and the Gali and Monacelli (2005) small 
open economy NKPC (GMNKPC) for Australia over the sample period 1959Q3-
2009Q4. This study also critically discusses the theory behind the NKPC, the 
empirical evidence for and against the NKPC, and the strengths and weaknesses of 
the empirical approaches.  
The empirical findings for the baseline NKPC and the hybrid NKPC show 
that, in contrast to the results for the United States and Euro-area countries, neither 
output gap nor marginal cost is a key driving force variable for inflation in 
Australia. The reduced form coefficients and implied estimates from the structural 
parameters of the baseline NKPC and the hybrid NKPC support the view that 
inflation dynamics are forward-looking, while the role of lagged inflation is 
statistically important only after the 1980s. However, the empirical findings show 
that the forward-looking baseline NKPC, contrary to the hybrid NKPC, is stable and 
better explains inflation dynamics for the Australian economy. The results also 
show that the NKPC has become flatter in Australia.  
To my knowledge, this study, for Australia, is also the first comprehensive 
empirical examination of the GMNKPC, which captures the role of the terms of 
trade and real exchange rate in inflation dynamics. Both the terms of trade and real 
exchange rate specifications of the GMNKPC are empirically tested for Australia. 
The real exchange rate specification of the GMNKPC is strongly supported while 
the terms of trade specification of the GMNKPC are partially supported by the data. 
These findings are robust across different sets of instruments, different measures of 
the terms of trade, and the real exchange rate, as well as over different time periods. 
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The estimate of the key openness parameter, which frequently turns out to 
be incorrectly signed (i.e., negative) for the United Kingdom and Canada, is found 
to be positive and statistically significant in the case of Australia. However, the 
magnitude of this parameter, which ranges from 0.04 to 0.11 in this study, is lower 
compared to the degree of openness in Australia. The coefficient on the frequency 
of price stickiness, which the earlier studies have not estimated, is also positive but 
not statistically robust across different sets of instruments. The results from the 
baseline NKPC and the hybrid NKPC show that prices are sticky in Australia. 
However, the duration of price adjustment varies across the baseline NKPC, the 
hybrid NKPC and the GMNKPC. 
For the Australian economy, this study establishes the empirical evidence 
that the NKPC can explain the process of inflation dynamics and the price-setting 
mechanism, which is suggested by the theoretical framework of the NKPC. 
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Chapter 1 
____________________________________________ 
Introduction 
The New Keynesian Phillips Curve (henceforth NKPC) was developed as a 
response to the New Classical critique that the Keynesian macroeconomics lacked 
micro-foundations. The NKPC provides theoretical microeconomic foundations that 
explain nominal price rigidities in the economy, which also makes the NKPC useful 
for the conduct of monetary policy. The NKPC suggests that current inflation is 
determined by expected inflation and a proxy for real economic activity, such as 
marginal cost or output gap, in a closed economy framework. 
The NKPC is based on the rational expectations sticky price models. The 
theoretical foundations of the NKPC date back to Fischer (1977), Taylor (1980) and 
Calvo (1983). As all of those theoretical models provide the same relationship 
[Roberts (1995)], the NKPC suggests that the forward-looking firms do not 
optimize prices in each period. Firms incorporate expected real marginal cost in 
current prices and believe that they would not be able to re-optimize prices in 
future. This provides an explanation of dynamics of inflation and marginal cost.  
1.1 The theoretical predictions of the NKPC and some important 
empirical evidence 
This section describes main theoretical predictions of the NKPC in the light 
of some important empirical evidence. 
(1) Theory: The NKPC suggests that there is an immediate response of inflation 
to monetary policy shocks. The NKPC offers the mechanism that price 
setters are forward-looking and, whenever a disinflation is announced, firms 
readjust their prices lower even before the effect of money supply, which, in 
turn, leads to a fall in inflation immediately. On the other hand, the rise in 
real money balances also boasts level of output and reduces unemployment 
in the economy. As a result, disinflation causes a boom in the economy [e.g., 
see, Mankiw and Reis (2002)]. 
Empirical Observation: The empirical evidence shows that inflation does 
not respond to monetary policy shocks immediately, as per the predictions 
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of the NKPC. It involves long lags between policy action and the full effect 
on inflation. Data shows the hump-shaped response of inflation to monetary 
policy shock. Mankiw (2001) emphasizes that the response of inflation to 
monetary policy shocks has been gradual. In addition, disinflations are also 
not costless and lead to economic recessions and increased unemployment.  
(2) Theory: The theory of the NKPC suggests that the driving force variable, 
such as current output gap, which is commonly used as a proxy for real 
economic activity, should co-move negatively with future inflation. In this 
context, the inflation rate depends negatively on lagged domestic output 
gap. According to the theoretical prediction, the coefficient on output gap 
should be positive in the empirical estimation of the NKPC. 
Empirical Observation: The coefficient on output gap turns out to be 
incorrectly signed (i.e., negative) in the empirical estimation of the NKPC. 
The empirical findings using the United States data show that current output 
gap co-moves positively rather than negatively with future inflation rate, 
which is contrary to the theory of the NKPC [e.g., see, Gali and Gertler 
(1999)].  
(3) Theory: In relation to the second empirical finding (as outlined in (2) 
above), marginal cost has been proposed as a proxy for output gap in 
empirical testing of the NKPC [e.g., see, Gali and Gertler (1999) and 
Sbordone (2002)]. Unfortunately, data on marginal cost is not directly 
observable and, as a result, labor income share has been widely used as a 
proxy for real marginal cost to test the NKPC. 
Empirical Observation: The empirical evidence shows that inflation does 
not respond to labor income share. The labor income share is counter-
cyclical in recessions while output gap displays pro-cyclical behavior in 
recessions (i.e., falling during recessions) [e.g., see, Rudd and Whelan 
(2007)]. As a result, labor income share is also not a valid proxy for real 
economic activity for testing the NKPC. 
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(4) Theory: The NKPC does not inherit structural dependence of inflation on 
lagged inflation (i.e., inflation inertia). Economic agents are assumed to be 
purely forward-looking in economic decisions. 
 
Empirical Observation: The real world economic practices show that 
economic agents also take into account a backward-looking rule-of-thumb 
in optimization. It has also been empirically found that inflation is highly 
autocorrelated and, thus, lagged inflation is important for describing current 
inflation. Fuhrer and Moore (1995) emphasize that the NKPC does not 
generate inflation inertia. 
(5) Theory: Gali and Monacelli (2005) have extended the closed economy 
NKPC to a small open economy NKPC, which suggests that movements in 
the real exchange rate and terms of trade play an important role in the 
process of inflation dynamics. Gali and Monacelli's (2005) small open 
economy NKPC also posits that the coefficient on the key openness 
parameter should be positive and statistically significant in empirical 
estimation. 
Empirical Observation: The empirical evidence shows that the Gali and 
Monacelli (2005) small open economy NKPC is not supported by the 
United Kingdom and Canadian data [e.g., see, Allsopp, Kara and Nelson 
(2006), Guay, Luger, and Zhu (2003)]. The estimate of the key openness 
parameter turns out to be incorrectly signed (i.e., negative) as well as 
statistically insignificant in empirical estimation. 
1.2 Plan, Contribution and Important Findings of the Thesis 
The present study discusses the theory behind the NKPC, the empirical 
evidence for and against the NKPC, as well as the data and the strengths and 
weaknesses of empirical estimation methods. The major objective of this thesis is to 
test the main theoretical predictions of the NKPC for Australia. The purely forward-
looking baseline NKPC, the hybrid NKPC (which allows for both the forward 
(expected) and backward-looking (lagged) inflation) and the Gali and Monacelli 
(2005) small open economy NKPC are empirically tested for Australia. The output 
gap and marginal costs are used as a proxy for real economic activity to estimate the 
CHAPTER ONE 
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NKPC (both the baseline NKPC and the hybrid NKPC). The structural and reduced 
form parameters of the NKPC and the GMNKPC are estimated using OLS, 2SLS 
and GMM estimation methods with different sets of instruments and over different 
time regimes.  
As a first step, the debate about the Phillips Curve from Phillips (1958) to 
the NKPC is presented in Chapter 2. The empirical evidence from different versions 
of the NKPC is discussed in detail. For Australia, a comprehensive review of 
empirical findings of the Phillips Curve as well as the NKPC is also presented in 
Chapter 2.  
The nature of inflation dynamics, such as whether inflation dynamics are 
forward or backward-looking, is empirically tested in Chapter 3. The purely 
forward-looking baseline NKPC and the hybrid NKPC are empirically tested using 
labor income share economy-wide, labor income share in the non-farm sector and 
output gap. The results in Chapter 3 show that neither output gap nor marginal cost 
is a key driving force variable of inflation for Australia. These empirical findings 
are in contrast to the empirical findings for the United States and Euro-area 
countries, where labor income share as a proxy for real marginal cost has been 
positive and statistically significant. The results also show significant price 
stickiness in Australia. The coefficient on the frequency of price stickiness ranges 
from 0.75 to 0.95, suggesting that prices are fixed over four quarters, or one year, 
while the maximum duration of price adjustment is fourteen quarters in Australia. 
The reduced form coefficients and implied estimates from the structural parameters 
of the NKPC support the view that inflation dynamics are forward-looking in 
Australia, and lagged inflation is only statistically important after 1980 over the full 
sample period from 1959 to 2009.  
In the empirical literature, the 2SLS and GMM estimation methods have 
been widely used for testing the baseline NKPC and the hybrid NKPC, and are 
discussed in detail in Chapter 2. The choice of either 2SLS or GMM, as discussed 
in detail in Chapter 3, depends on the assumption about the errors. Following the 
literature, both 2SLS and GMM are used for estimating the baseline NKPC and the 
hybrid NKPC. Kuttner and Robinson (2010) have used 2SLS for estimating the 
hybrid NKPC for Australia. However, our results show that the coefficient on the 
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backward-looking inflation does not turn out to be statistically significant with 
2SLS, but it is statistically significant with GMM. The estimation with 2SLS can 
give the wrong impression that lagged inflation is not statistically important and, 
hence, the hybrid NKPC does not hold in Australia. In general, the results in 
Chapter 3 establish the evidence that the forward-looking baseline NKPC, contrary 
to the hybrid NKPC, is stable and can better explain inflation dynamics for 
Australia. 
Australia is an open economy where the process of inflation dynamics is 
different from the United States or other Euro-area countries. The Gali and 
Monacelli (2005) small open economy NKPC (henceforth GMNKPC) is tested for 
Australia in Chapter 4. The GMNKPC captures interaction of a small open 
economy to the rest of the world. The GMNKPC also provides an explanation of 
nominal price rigidities. This is the first empirical examination of the theoretically 
derived model of inflation dynamics for Australia. The terms of trade and real 
exchange rate specifications of the GMNKPC are empirically tested over the 
sample period from 1959Q3 to 2009Q4.  
The GMNKPC provides an explanation of process of inflation dynamics for 
Australia. In contrast to empirical findings for the United Kingdom and Canada, the 
coefficient on the key openness parameter is positive and statistically significant in 
the case of Australia. However, the magnitude of this parameter, which ranges from 
0.04 to 0.11 in our study, is lower compared to the degree of openness in Australia. 
The results also show that the duration of price adjustment is around seventeen 
quarters in Australia. The real exchange rate specification of the GMNKPC is 
strongly supported by the data over the recent time period from 1983Q1 to 2009Q4. 
Nevertheless, the results are different across the terms of trade and real exchange 
rate specifications of the GMNKPC. Contrary to theoretical predictions of the 
GMNKPC, the coefficient on the key openness parameter is incorrectly signed (i.e., 
negative) in the terms of trade specification of the GMNKPC.  
Australian exporters are not “price-takers” in the international market [Swift 
(1998)]. Australia has ‘some’ monopoly power and, hence, the terms of trade are 
also not fully exogenous. Chapter 5 reconsiders the validity of the GMNKPC for 
Australia with new and different measures of the terms of trade and real exchange 
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rate. The new measure of the terms of trade is based on the export of the twenty 
main Australian commodities. The RBA commodity price index, which represents 
around 85 per cent of primary commodity export earnings, is used to estimate the 
terms of trade specification of the GMNKPC. The real exchange rate specification 
of the GMNKPC is also reinvestigated using an alternative measure of the real 
exchange rate. The divergence between the trade-weighted real exchange rate and 
the terms of trade has increased during the last decade in Australia. The non-trade-
weighted real exchange rate, which is based on unit labor cost instead of the relative 
consumer prices of the trading partners, is used to test the real exchange rate 
specification of the GMNKPC. 
The real non-trade-weighted exchange rate compared to the real trade-
weighted exchange rate provides better empirical results for the GMNKPC. The 
measure of the frequency of price stickiness and the coefficient on the key openness 
parameter are in accordance with the theoretical predictions of the GMNKPC. The 
terms of trade specification of the GMNKPC receives partial empirical support 
from the Australian data. The discount factor and coefficient on frequency of price 
adjustment are positive, less than one, and statistically significant in most cases 
across different sets of instruments. However, the coefficient on the key openness 
parameter is incorrectly signed (i.e., negative) in the terms of trade specification of 
the GMNKPC. The results in Chapter 5 also show that prices have been fixed for 
more than fifteen quarters in Australia. The empirical findings, in general, show that 
the GMNKPC is supported by the Australian data across different measures of the 
terms of trade, real exchange rate and estimation methods as well as different sets of 
instruments. 
Gali and Monacelli (2005) assume that exchange rate pass-through is 
complete and real exchange rate is proportional to the terms of trade. This suggests 
that the terms of trade and real exchange rate specifications of the GMNKPC would 
yield similar results. Nevertheless, the results are different across the terms of trade 
and real exchange rate specifications of the GMNKPC. The proportional 
relationship between the terms of trade and real exchange rate is not found in the 
data. The terms of trade co-moves with the real exchange rate up to the 1980s and 
into the early 1990s. In following periods, the movements between the terms of 
trade and real exchange rate are not closely related and, instead, terms of trade and 
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real exchange rate tend to move in opposite directions. For Australia, this has also 
been documented in some empirical studies [e.g., see, Gruen and Wilkinson (1994)] 
where there is no stable long-run relationship between real exchange rate and terms 
of trade. These issues are discussed in detail along with future directions for 
research in Chapter 6.  
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Chapter 2 
_____________________________________________ 
Literature Review 
2.1 The Phillips Curve and New Keynesian Phillips Curve 
William Phillips (1958) discovered the trade-off between money wage 
changes and unemployment over the time period 1861-1957 for the United 
Kingdom.1 The workers negotiate higher nominal wages when the demand for labor 
is higher (or the level of unemployment is lower), which is transmitted to inflation. 
As a result, the trade-off between inflation and unemployment is durable in the 
economy. This statistical relationship is known as the Phillips Curve.  
The Phillips Curve was not based on theoretical microeconomic 
foundations. The idea of a durable trade-off between inflation and unemployment 
was also contrary to the classical/new economic theory. The classical/new classical 
economic theory says that, wages and prices adjust flexibly in response to shocks 
(i.e., policy change), and there is a natural rate of unemployment (and/or output) 
from which any disequilibrium is transitory and short-lived. The authorities can 
increase the level of employment at the cost of increasing inflation, which Friedman 
mentioned in his seminal paper titled “The Role of Monetary Policy” in 1968.  
At the same time, Friedman (1968) also criticized Phillips (1958) who failed 
to distinguish between the real and nominal wages. Friedman argued that it is not 
the nominal wages but rather the real wages which workers care about. The 
households and firms have expectations about future inflation. The economic agents 
learn from past inflation and readjust their inflation expectations accordingly with 
changes in monetary policy. The trade-off between inflation and unemployment is 
not durable and stable. When the expected inflation equals the actual inflation, 
unemployment would be determined by the real rather than the nominal variables 
(i.e., wages). The real balance effect returns, and the impact of monetary policy 
shocks will be reflected in inflation in the economy.  
                                                 
1
 See Sleeman (2011) for details and an autobiography of Phillips. 
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Phelps (1968) emphasized the role of expectations in money wages. He also 
argued that only unanticipated inflation (i.e., money illusion) would affect real 
economic activity. These ideas are referred to as the Friedman-Phelps adaptive 
augmented Phillips Curve, which reduced the popularity of the Phillips Curve 
relationship. 
The revolution of rational expectations also changed the views about the 
Phillips Curve in the 1970s. Lucas (1972; 1976) emphasized that economic agents 
are rational and adjust inflation expectations quickly in response to the shifts in 
monetary policy. The trade-off between inflation and unemployment does not hold, 
even in the short run. In addition, for policy purposes, the statistical estimates 
obtained from the historical data are also no longer useful for predictions, as the 
reduced form coefficients of the Phillips Curve also change with the shift in policy; 
this is known as the Lucas Critique. 
The Phillips Curve also faced another setback in the early 1970s, when 
periods of stagflation (i.e., simultaneous high increases in inflation and 
unemployment, showed that there was a positive rather than a negative relationship 
between inflation and unemployment.  
All these developments raised doubts about the Phillips Curve relationship. 
The Keynesians, at that time, had not developed an inflation model, which could 
offer an alternative explanation to the Phillips Curve as well as for stagflation in the 
early 1970s. The focus of the Keynesian macroeconomics was more on the 
aggregate demand policies for explaining the movements in employment and 
output. The money wages had been treated as exogenous while it was believed that 
whenever the aggregate demand exceeded the aggregate supply, it would generate 
inflation in the economy. The supply side of the economy, which could provide 
linkages between inflation, employment, output etc., was not developed at that time.  
Keynes, who rejected the belief on the built-in mechanism that market 
forces guarantee full employment without policy assistance, had also emphasized in 
the General Theory (1936) that the economy could stay at multiple equilibria, and 
any equilibrium is not the full employment equilibrium. In particular, the economy 
can stay for longer periods below the full employment level, which creates 
unemployment, as observed in the Great Depression. The ideas of Keynes (1936) 
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dominated macroeconomics until the revival of the classical economic theory in the 
1970s, when the Keynesian macroeconomics theory was criticized due to its lack of 
microeconomic foundations. 
For the Keynesians, the main intellectual challenge was to provide the 
microeconomic foundations to the nominal rigidities in the presence of rational 
expectations. In this context, important contributions to macroeconomics were 
made in the form of asymmetric information, staggered contracts, efficiency wage 
hypothesis and the new Keynesian Phillips Curve in the late 1970s and early 1980s.  
The New Keynesian Phillips Curve (henceforth NKPC) is one of those 
contributions, which lays down the microeconomic foundations to Keynesian 
macroeconomics. The NKPC assumes that expectations of inflation are rational 
instead of adaptive, hence there is no trade-off between inflation and 
unemployment.2 The NKPC, which is based on microeconomic foundations, also 
explains the process of inflation dynamics and the reasons for the nominal price 
rigidities. 
The NKPC suggests that prices are sticky, and the role of future price 
expectations in setting prices in the economy cannot be ignored. The dynamics in 
the price and wage adjustments are explained within the framework of the state-
dependent and time-dependent models. The state-dependent models suggest that 
firms can optimize prices, whenever they find it profitable in the market. The price 
and wage stickiness is endogenous in the state-dependent models. On the other 
hand, the time-dependent models suggest that firms adjust prices according to an 
exogenous time schedule, which is unaffected by the state of the economy. 
The NKPC can be derived from different versions of the time-dependent 
models of Calvo (1983), Rotemberg (1982) and Taylor (1980). Identical firms 
produce differentiated products in a monopolistic competitive environment, and 
face similar kinds of restrictions in optimizing prices. The price elasticity of 
demand for a product is assumed to be constant across firms. These models yield 
the same relationship [e.g., see, Roberts (1995)], which suggests that the forward-
looking firms do not optimize prices in each period, rather they incorporate 
expected real marginal costs in current prices. The firms believe that they would not 
                                                 
2
 See Rudd and Whelan (2007) for a comparative review of the Phillips Curve and NKPC. 
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be able to optimize prices in the near future. In this context, the NKPC relates 
current inflation to expected future inflation and real economic activity, such as 
marginal cost or output gap.  
The Phillips Curve has been widely tested for the United States as well as 
for other countries since 1958. The empirical evidence shows that, despite the lack 
of theoretical foundations, the Phillips Curve, on empirical grounds, does a good 
job of describing inflation. The review of those empirical findings is out of the 
scope of the present chapter.3 The focus of this chapter is on the empirical findings 
of the NKPC.  
The NKPC has been empirically tested for the United States and a few Euro-
area countries. The empirical findings provide mixed evidence for the success or 
failure of the NKPC in explaining the process of inflation dynamics. The NKPC has 
also developed over time. The rest of this chapter covers those developments in 
section 2.2. The empirical evidence for and against the NKPC is discussed in 
section 2.3. The extensions of the NKPC to the open economy are discussed in 
section 2.4. This is followed by a brief review of the empirical findings of the 
NKPC as well as the Phillips Curve for Australia in section 2.5. 
2.2 Structural changes in the NKPC 
2.2.1 The baseline NKPC and hybrid NKPC 
The baseline forward-looking NKPC relates current inflation to the expected 
future inflation and a proxy for real economic activity. The marginal cost and output 
gap are used as proxies for real economic activity. There is no role for lagged 
inflation in the reduced form equation of the baseline NKPC. However, the 
empirical evidence shows that inflation is highly persistent, which means that the 
lags of inflation explain most of the current inflation. The baseline NKPC does not 
generate inflation persistence, which leads to the poor empirical fit of the NKPC 
[e.g., see, Fuhrer and Moore (1995)]. 
                                                 
3
 See, Rudebusch and Svensson (2001) and J.C. Fuhrer (1995) for empirical evidence on the Phillips 
Curve. Gordon (2011) is also recommended for discussions on the history of the Phillips Curve. 
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The expected inflation and lagged inflation were simultaneously 
incorporated as determinants of current inflation in the baseline NKPC. This 
refinement is known as the hybrid NKPC, which assumes that for setting prices 
there is a subset of firms that follow the backward-looking rule-of-thumb, while the 
rest of the firms behave in a forward-looking manner. 
The hybrid NKPC, on empirical grounds, is an appealing specification as the 
coefficient on lagged inflation turns out to be positive and statistically significant. 
However, this has also started a new empirical debate on whether economic agents 
are more forward-looking or backward-looking in economic decision-making. In 
this context, in addition to the statistical significance of the parameters, the 
quantitative size of the coefficients on lagged inflation and expected inflation is also 
considered important.  
Despite the hybrid NKPC receiving empirical support, the economic 
justifications for adding lagged inflation to the baseline NKPC are not very strong. 
In addition, adding the lags of inflation to the baseline NKPC also raises the 
concern emphasized in the Lucas Critique.   
Some studies provide microeconomic foundations for adding lagged 
inflation to the baseline NKPC. In this context, Christiano, Eichenbaum and Evans 
(1997) propose the indexation mechanism, while Gali and Gertler (1999) introduce 
rule-of-thumb price-setting which provides theoretical grounds for the role of 
lagged inflation in the baseline NKPC. In a recent paper, Cogley and Sbordone 
(2008) test the baseline NKPC with a drift in the ‘time-varying inflation trend’ 
without lagged inflation, and report that variations in trend inflation, which are 
related to the shift in monetary policy, can explain inflation persistence without the 
role of lagged inflation. 
2.2.2 The NKPC based on the output gap and marginal cost 
The empirical performance of the NKPC depends on the proxy for real 
economic activity, such as output gap and marginal cost. The output gap, which is 
calculated by taking the difference of the real GDP from the fitted linear or 
quadratic time trend, is commonly used as a proxy for the driving force, such as real 
economic activity. However, the empirical findings show that the estimated 
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coefficient on output gap turns out to be incorrectly signed (i.e., negative) and 
statistically insignificant in the empirical estimations of both the baseline NKPC 
and the hybrid NKPC. 
The movements in marginal cost are a theoretically appropriate measure of 
real economic activity. The relationship between real marginal cost and output gap 
is based on the assumption that output gap varies proportionately with marginal cost 
in the absence of rigidities in the labor market. As a result, the output gap has been 
replaced by real marginal cost as a driving force variable, and is discussed in the 
forthcoming section. 
2.3 The empirical evidence for and against the baseline NKPC 
and hybrid NKPC 
2.3.1 Reasons for the empirical failure of the NKPC 
The baseline NKPC could not generate inflation inertia. In addition, the 
coefficient on the output gap is incorrectly signed (i.e., negative) in the empirical 
estimation of the NKPC. These empirical failures raise the question whether, 
despite having a good theoretical motivation, the NKPC has structural flaws 
because it does not fit the data and, hence, cannot explain the process of inflation 
dynamics. Mankiw and Reis (2002) proposed an alternative to NKPC, namely, the 
Sticky Information Phillips Curve, to describe inflation dynamics 
In an influential paper, Gali and Gertler (1999) [henceforth GG] argue that 
the NKPC does not have a structural weakness but that output gap is an 
inappropriate measure as a proxy for real economic activity. They emphasize that 
output gap obtained from the de-trended GDP is not a good proxy as the potential 
level of output contains considerable variations. GG (1999), as well as other studies, 
such as Woodford (2001) and Sbordone (2002), also suggested marginal cost as a 
proxy for output to test the baseline NKPC and the hybrid NKPC. 
Unfortunately, marginal cost is not directly observable in the real world data 
sets. GG (1999) used the labor income share as a proxy for marginal cost to test the 
baseline NKPC and the hybrid NKPC for the United States data. They also 
employed the generalized method of moments (GMM) estimation over the sample 
period from 1960:Q1 to 1997:Q4. Their set of instruments was based on each of the 
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four lags of inflation, labor income share, output gap, long-short interest rate spread, 
wage inflation and commodity price inflation.  
The results show that the coefficient on labor income share is positive and 
statistically significant, but the coefficient on output gap turns out to be incorrectly 
signed (i.e., negative) in the empirical estimation of the baseline NKPC. GG (1999) 
also tested the hybrid NKPC using labor income share as a proxy for marginal cost. 
The coefficient on marginal cost remains positive and statistically significant. The 
coefficient on the expected inflation, which ranges from 0.59 to 0.87, dominates the 
coefficient on the lagged inflation, which ranges from 0.085 to 0.383. 
GG (1999) also estimated the structural parameters related to the frequency 
of price stickiness, the discount factor and the fraction of the backward-looking 
price setters. These structural parameters are correctly signed (i.e., positive) and 
statistically significant. GG (1999) emphasize that the NKPC can explain inflation 
dynamics for the United States. In addition, they argue that, as the coefficient on the 
expected inflation remains greater than the coefficient on lagged inflation in 
different empirical specifications of the hybrid NKPC, inflation dynamics are 
forward-looking in the spirit of the baseline NKPC. 
In another paper, Gali, Gertler and Lopez-Salido (2001) [henceforth GGLS] 
showed that, like the United States, the NKPC with marginal cost (instead of output 
gap) can also explain inflation dynamics in the case of the Euro-area data. The 
coefficient on labor income share as a proxy for marginal cost is positive and 
statistically significant in both the baseline NKPC and the hybrid NKPC. The 
estimated coefficient on expected inflation is quantitatively larger than the 
coefficient on lagged inflation, which shows that inflation dynamics are also 
forward-looking in the Euro-area countries. 
Some studies [Sbordone (2002)] also found that the baseline NKPC provides 
a good account of inflation dynamics when labor income share as a proxy for 
marginal cost is used. 
The empirical support for the NKPC in GG (1999), GGLS (2001) and 
Sbordone (2002) has been criticized, in particular, for the use of labor income share. 
On the other hand, the empirical finding that expected inflation dominates lagged 
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inflation has also been widely disputed in the literature. In this context, Rudd and 
Whelan (2005) and Rudd and Whelan (2006) [henceforth RW (2005, 2006)] have 
questioned the empirical success of the NKPC, reported in GG (1999), GGLS 
(2001) and Sbordone (2002). RW (2005, 2006) also criticize the estimation 
methodology, like GMM, which has shown the empirical success of the NKPC in 
these studies.  
RW (2005, 2006) emphasize that the coefficient on lagged (forward) 
inflation is biased downwards (upwards) because the effect of lagged inflation has 
already been captured by expected inflation in the first-stage regression. RW (2005, 
2006) focus on the closed-form solution of the NKPC, which relates current 
inflation to the expected discounted sum of future values of the driving force, such 
as labor income share and output gap. They argue that, if the NKPC explains 
inflation dynamics, the expected discounted sum of the driving force variable 
should reduce quantitative size of the coefficient on lagged inflation in the 
autoregression process. 
RW (2005, 2006) use VAR and GMM estimation methodologies with two 
lags each of the change in inflation, output gap, labor share of income, federal funds 
rate and wage inflation. They use both labor share of income and output gap of the 
non-farm business sector as proxies for real economic activity, such as driving force 
variables of inflation. They find that the coefficient on lagged inflation is not 
decreased when future values of these variables (i.e., labor income share and output 
gap) are used in an autoregressive process. They conclude that the NKPC displays 
poor empirical fit for the United States data. In particular, labor income share does 
not turn out to be a valid proxy for real economic activity, and the data also do not 
support the dominant role of future inflation against the lagged inflation, as reported 
in GG (1999) and GGLS (2001). 
In another paper, Rudd and Whelan (2007) also provide the empirical 
evidence that labor income share displays counter-cyclical movements in periods of 
economic recession. The output gap, on the other hand, is pro-cyclical with 
recessions, which implies that the output gap decreases in periods of economic 
recession and, as a result, it is a better proxy than labor income share to describe 
real economic activity. 
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Lindé (2005) also argues that the empirical estimation of the NKPC with the 
GMM estimation method produces favorable results in GG (1999) and GGLS 
(2001), while an alternative estimation methodology, the Full Information 
Maximum Likelihood, shows that the NKPC is rejected by the data. 
2.3.2 Survey forecasts of expected inflation and the NKPC 
The data on actual/realized future inflation are widely used as a proxy for 
the expected inflation to estimate the NKPC. The alternative measure of expected 
future inflation is the survey data, which reflects the real world behavior of 
economic agents in response to the available set of information in the economy. 
Some empirical studies [e.g., see, Adam and Padula (2011), Roberts (1995) and 
Zhang, Osborn and Kim (2009)] have also used the survey data on inflation 
expectations for testing the baseline NKPC and the hybrid NKPC. 
Adam and Padula (2011) estimate the baseline NKPC and the hybrid NKPC 
for the United States data using the Survey of Professional Forecasters over the 
sample period 1968Q4 to 2003Q1.They find that the results are consistent with the 
predictions of the NKPC across both the measures of marginal cost and output gap 
as proxies for real economic activity. They also estimate the structural parameters 
of the NKPC, which are also positive and statistically significant when the survey 
data is used as a proxy for the expected inflation. The discount factor is closer to 
one while the coefficient on the frequency of price stickiness suggests that prices 
are fixed around five quarters in the United States. They emphasize that the NKPC 
is supported by the data when the survey data on the inflation expectations is used 
for the empirical estimation. 
Zhang, Osborn and Kim (2009) test the empirical performance of the NKPC 
for the United States using both the conventional measures of inflation expectations 
(actual inflation) and survey forecasts of inflation over the sample period from 
1968Q4 to 2005Q4. They use the Survey of Professional Forecaster (SPF), Green 
Book quarterly forecasts of GDP inflation, and one year ahead general public 
inflation forecasts from the Michigan Survey data. They also use output gap as a 
proxy for real economic activity, but the data on the potential GDP are obtained 
from the Congressional Budget Office. 
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Zhang, Osborn and Kim (2009) emphasize that the use of one period lagged 
inflation as a regressor, in the hybrid NKPC, is not sufficient and, ignoring other 
lags of inflation, produces the serial correlation problem which would also affect 
the validity of the instruments in the GMM estimation. They re-parameterize the 
hybrid NKPC by including more lags of the change in inflation as regressors. The 
coefficient on output gap is positive and statistically significant, while the 
coefficient on lagged inflation dominates the coefficient on the forward-looking 
inflation in the hybrid NKPC. These empirical findings are contrary to GG (1999) 
and GGLS (2001) who report that the coefficient on output gap is incorrectly signed 
(i.e., negative), and the coefficient on the expected inflation is greater than the 
coefficient on lagged inflation. 
The empirical findings, in general, show that the sign, size and statistical 
significance of the coefficients of the NKPC are different across the survey data and 
the actual inflation data. The coefficient on the output gap, which turns out to be 
incorrectly signed (i.e., negative) in the actual inflation data, becomes positive and 
statistically significant when the survey data on inflation expectations are used for 
estimating the NKPC. The dominance of expected inflation against lagged inflation 
has also been found to be different from the survey data and actual inflation data. 
2.3.3 The NKPC at the disaggregated level data 
Recently, the NKPC has also been tested using sectoral level data. The 
variation in prices across different sectors affects the aggregate inflation data, which 
can also affect the empirical performance of the baseline NKPC and the hybrid 
NKPC. Some empirical studies [e.g., see, Imbs, Jondeau and Pelgrin (2011), Leith 
and Malley (2007) and Petrella and Santoro (2012)] have estimated the NKPC using 
the sectoral level data. The NKPC fits the data very well at the sectoral level 
compared to the aggregated data. 
In a recent study, Petrella and Santoro (2012) test the NKPC for 458 United 
States manufacturing industries over the sample period 1958-1996. They emphasize 
that inflation at the sectoral level accounts for the heterogeneity in prices, which can 
produce biased empirical estimates of the NKPC in the aggregated level data. They 
also argue that labor income share of the intermediate goods is an effective driving 
force variable for testing the NKPC in the sectoral level data. 
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Following Rudd and Whelan (2006), Petrella and Santoro (2012) also use 
the closed-form solution of both the baseline NKPC and the hybrid NKPC. They 
test the baseline NKPC and the hybrid NKPC with both output gap and labor 
income share of the intermediate goods. They find that the current and expected 
future values of labor income share of the intermediate goods are statistically 
significant in a number of sectors. They conclude that inflation dynamics are 
forward-looking, which is consistent with the predictions of the baseline NKPC, in 
the sectoral level data for the United States. 
Imbs, Jondeau and Pelgrin (2011) estimate the NKPC using the sectoral 
level data for France. They find that prices are forward-looking while the duration 
of nominal price rigidities is between two quarters and almost two years at the 
sectoral level. Conversely, the aggregated data shows that the duration of price 
adjustment is less than one year. 
The heterogeneity in price adjustment has also been found using micro level 
data [e.g., see, Bils and Klenow (2004) and Nakamura and Steinsson (2008)]. Leith 
and Malley (2007) also find that prices stickiness is asymmetric across different 
industries. They estimate the NKPC for the United States manufacturing industries 
over the sample period 1959-1996 and show that price stickiness is higher in the 
durable-goods industries compared to price stickiness in the non-durable goods 
industries. The average duration of price adjustment ranges from eight months to 
two years in the United States. They also find that the backward-looking behavior in 
price adjustment is not similar across different industrial sectors.  
The empirical evidence, in general, shows that the performance of the 
NKPC is better at the sectoral level compared to the aggregated level. The 
intermediate-goods cost rather than total labor cost (i.e., labor income share) serves 
as a better proxy for real economic activity, and the NKPC explains inflation 
dynamics across different sectors. 
2.3.4 The NKPC under different empirical specifications 
The empirical evidence of the NKPC, discussed in section 2.3.1, illustrated 
that the estimated coefficient on the expected inflation is statistically significant and 
larger than the coefficient on lagged inflation in the hybrid NKPC. Furthermore, the 
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output gap as a proxy for real economic activity is incorrectly signed (i.e., negative) 
and statistically insignificant, but labor income share is found to be a good proxy 
for estimation in the baseline NKPC and the hybrid NKPC. These empirical 
findings, as found in GG (1999) and GGLS (2001), have been re-evaluated under 
different empirical extensions of the NKPC. 
Bårdsen, Jansen and Nymoen (2004) revisit the empirical success of the 
NKPC for the United States, found in GG (1999), GGLS (2001) and, for the United 
Kingdom in Batini, Jackson and Nickell (2005). Bårdsen, Jansen and Nymoen 
(2004) emphasize that there is a long run co-integrating relationship between levels 
of wages, prices and productivity, especially in the case of the United Kingdom. 
This co-integrating relationship should be incorporated in the empirical estimation 
of the NKPC. They use the error correction component as an explanatory variable in 
the NKPC. In addition, they also use more lags of inflation and output gap as 
regressors rather than using them as instruments for testing the NKPC.  
Bårdsen, Jansen and Nymoen (2004) find that the statistical significance of 
labor income share is ‘fragile’, while the dominance of expected inflation against 
lagged inflation is also not statistically robust in the hybrid NKPC. The quantitative 
size of the coefficient on expected inflation falls under different empirical 
specifications, which shows that the estimated coefficients of the NKPC are not 
robust across alternative empirical specifications. 
Mehra (2004) emphasizes that the supply shocks have direct effects on 
inflation. The effect of the supply shocks should be introduced in the empirical 
specifications of the NKPC. He uses relative import prices as a proxy for the supply 
shocks, and estimated the reduced form of the NKPC for the United States over the 
sample period 1964:Q1-1997:Q4, almost the same sample period (1960:QI-
1997:Q4) which GG (1999) used for estimating the NKPC in the case of the United 
States. Mehra (2004) also estimates the NKPC over the updated sample period 
1961:Q1-2003Q2. 
The empirical results of Mehra (2004) showed that the estimated coefficient 
on the relative import prices as a proxy for the supply shocks is positive and 
statistically significant. The coefficient on the output gap, which has been obtained 
as either incorrectly signed (i.e., negative) or statistically insignificant in the earlier 
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empirical findings of GG (1999) and GGLS (2001), turns out to be positive as well 
as statistically significant when the supply shocks are introduced in the NKPC. The 
coefficient on lagged inflation ranges from 0.6 to 0.8, while the coefficient on the 
expected inflation drops to 0.3, which shows that the dominance of expected 
inflation against lagged inflation is also not robust in the hybrid NKPC. 
Zhang, Osborn and Kim (2008) emphasize that there are significant shifts in 
the United States monetary policy (especially in the era of Paul Volker and Alan 
Greenspan), which can shift the reduced form parameters of the NKPC. These 
structural breaks have an important impact on the reduced form parameters of the 
NKPC. They employ Andrews' (1993) and Andrews and Ploberger's (1994) 
unknown structural breakpoint tests to detect structural breaks in the coefficients of 
the NKPC. The results show that the role of expected inflation is minor in the 1970s 
when inflation was high and volatile, but inflation dynamics are forward-looking 
after the 1980s. On the other hand, the backward-looking behaviour, such as lagged 
inflation in the hybrid NKPC, also decreased after the 1980s. These results support 
the theoretical predictions of the baseline NKPC, found in GG (1999) and GGLS 
(2001). 
The impact of potential structural breaks on the reduced form parameters of 
the NKPC has also been discussed in Castle et al. (2010), who identify nine 
structural breaks (i.e., location-shift dummies) in the United States inflation over the 
sample period 1960Q1-1997Q4. They add these shift dummies to the reduced form 
of the hybrid NKPC and find that all the shift dummies are statistically significant. 
The coefficient on labor income share remains statistically insignificant and the 
coefficient on expected inflation, which drops from 0.62 to 0.25, also turns out to be 
statistically insignificant. Castle et al. (2010) conclude that once structural breaks 
are introduced in the hybrid NKPC, the coefficient on expected inflation does not 
dominate the coefficient on lagged inflation. The statistical significance of labor 
income share in GG (1999) is also not robust in the hybrid NKPC.  
2.3.5 The NKPC and weak identification problem 
The influential empirical findings of GG (1999) that inflation dynamics are 
forwarding looking in the United States, have been criticised in the context of the 
estimation methodology. It has been emphasized that the empirical results of GG 
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(1999) are subject to the weak identification problem, which is also known as weak 
instrument problem in the econometric literature. Some empirical studies like Ma 
(2002), Dufour, Khalaf and Kichian (2006), and Nason and Smith (2008) re-
evaluate the empirical findings of GG (1999) and GGLS (2001) in the context of the 
weak identification problem. These empirical studies emphasize that the NKPC is 
weakly identified, while inflation dynamics are also not forward-looking in the 
United States. In addition, the labor income share is also not a valid proxy (i.e., not 
statistically robust) for real economic activity. 
Nason and Smith (2008) use the weak-identification robust tests based on 
Anderson and Rubin (1949) for testing the NKPC in the case of the United States, 
the United Kingdom and Canada. They also employ different sets of instruments for 
estimating the NKPC for these countries. Nason and Smith (2008) emphasize that 
the future predictability of the driving force variable, such as marginal cost or 
output gap, beyond current and lagged values (more than one lag) of inflation and 
marginal cost is important for resolving the weak identification problem in the 
NKPC. The NKPC, as they point out, even with a complete New Keynesian system 
(i.e., investment saving equation and monetary policy rule), is not identifiable as the 
system does not have extra variables, which may be used as additional instruments 
for the identification of the NKPC.  
Nason and Smith (2008) also employ the recently developed Guggenberger 
and Smith (2008) weak identification robust tests. They find that in addition to the 
weak identification problem, the parameters of the NKPC are also not stable across 
different sets of instruments. The empirical findings do not provide empirical 
support to GG (1999), who have found that inflation dynamics are forward-looking 
in the United States. Similarly, like the United States, the empirical results also do 
not show that inflation dynamics are forward-looking in the United Kingdom and 
Canada.  
In a recent study, Kleibergen and Mavroeidis (2009) also discuss the 
problem of weak instruments in the empirical estimations of the NKPC with GMM. 
They emphasize that the weak instrument problem arises due to the limited 
dynamics of labor income share as a proxy for real marginal cost. The coefficient 
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on the labor income share is very small (closer to zero), which shows that labor 
income share does not drive inflation. 
Kleibergen and Mavroeidis (2009) also argue that the commonly used Stock 
and Yogo (2005) test, which is used for testing the strength of instruments in the 
NKPC, is not powerful enough compared to other tests, in particular, the Anderson 
and Rubin (1949) test. Kleibergen and Mavroeidis (2009) instead propose the 
extension of the conditional likelihood ratio statistic, based on Moreira (2003) and 
Kleibergen (2005) tests, to the GMM estimation methodology for testing the 
empirical validity of the NKPC. Kleibergen and Mavroeidis (2009) use these tests, 
which are powerful in the presence of the weak identification problems, for testing 
the NKPC.  
Consistent with the empirical findings of GG (1999), Kleibergen and 
Mavroeidis (2009) also find that inflation dynamics are forward-looking in the 
United States. However, the role of lagged inflation is also evident in the data. The 
results show instability in the NKPC before 1984, and the slope of the NKPC is also 
smaller after 1984, which shows that the NKPC has become flatter in the United 
States. Furthermore, the measure of the frequency of the price stickiness shows that 
prices remain fixed for at least two quarters in the United States.  
2.3.6 Response of Gali, Gertler and Lopez-Salido (2005) 
As discussed in section 2.3.1, GG (1999) and GGLS (2001) show that the 
NKPC can explain inflation dynamics for the United States and Euro-area countries. 
They also report that the coefficient on expected inflation dominates the coefficient 
on lagged inflation, while labor income share is a good proxy for real economic 
activity to estimate the NKPC. RW (2005, 2006) and Lindé (2005) criticize the 
empirical support of the NKPC and emphasize that the empirical results of GG 
(1999) and GGLS (2001) are biased and not robust to the different empirical 
specifications and estimation methods. 
Gali, Gertler and Lopez-Salido (2005) respond to RW (2005, 2006) and 
Lindé (2005) and argue that the earlier empirical findings of GG (1999) and GGLS 
(2001) hold under different empirical specifications, estimation methods as well as 
different sets of instruments. They also criticize the empirical approach of RW 
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(2005, 2006) and Lindé (2005) and emphasize that the reduced form coefficients are 
a function of the deep structural parameters in the NKPC. However, the reduced 
form coefficients estimated in RW (2005, 2006) and Lindé (2005) fail to provide 
any structural interpretation of the estimated coefficients. 
Gali, Gertler and Lopez-Salido (2005) also employ the nonlinear 
instrumental variable and GMM estimation methods to the closed-form solution of 
the NKPC. Consistent with the predictions of the NKPC, labor income share is 
correctly signed (i.e., positive) as well as statistically significant, but the coefficient 
on output gap remains incorrectly signed (i.e., negative). The coefficient on 
expected inflation is also greater than the coefficient on lagged inflation in the 
hybrid NKPC. These results show that inflation dynamics are forward-looking and 
labor income share is a valid proxy for economic activity in the NKPC. These 
empirical results, on the other hand, also confirm that the problem is with the use of 
output gap as a proxy for real economic activity rather than any structural weakness 
in the NKPC. 
2.4 The Open Economy NKPC 
Inflation dynamics appear to be different in an open economy. The role of 
any foreign factors, such as trade openness and exchange rate fluctuations, has not 
been considered in the closed economy versions of the NKPC, as discussed in 
section 2.2 and 2.3. The extensions of the closed economy NKPC to the open 
economy NKPC have also been introduced and empirically tested in the literature. 
These developments are discussed in this section. 
Batini, Jackson and Nickell (2005) extend the GG (1999) closed economy 
NKPC to the open economy NKPC for the United Kingdom. They emphasize that 
the employment adjustment costs affect the marginal cost of the firms. The labor 
income share as a proxy for real marginal cost does not take into account 
employment adjustment costs. Batini, Jackson and Nickell (2005) also introduce the 
relative prices of the imported inputs and foreign competition pressures in marginal 
cost function for estimating the NKPC. 
Consistent with the predictions of the NKPC, Batini, Jackson and Nickell 
(2005) find that the coefficients on the expected inflation, labor income share, 
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employment terms and real import prices are correctly signed and statistically 
significant over the sample period from 1972Q3 to 1999Q2. However, the output 
gap and the proxy for the foreign competition are not statistically significant. Batini, 
Jackson and Nickell (2005) conclude that labor income share as a measure of real 
marginal cost should be adjusted with the relative prices of imported inputs, the 
employment adjustment costs and foreign competition to correctly estimate the 
NKPC for an open economy, such as the United Kingdom.  
The rest of this section presents some important empirical evidence for the 
Gali and Monacelli (2005) small open economy NKPC, discussed in detail in 
Chapter 4. 
2.4.1 The Gali and Monacelli (2005) small open economy NKPC 
Gali and Monacelli (2005) have extended the New Keynesian Dynamic 
Stochastic General Equilibrium model to the small open economy. The Gali and 
Monacelli (2005) small open economy NKPC [henceforth GMNKPC] introduces 
the interaction of a small open economy to the rest of the world in the sense that the 
movements in the terms of trade and real exchange rate have important impacts on 
the process of inflation in a small open economy.  
2.4.2 Empirical evidence on the Gali and Monacelli (2005) small open economy 
NKPC  
The GMNKPC has not been widely tested in the literature, but some 
empirical studies have tested the GMNKPC for the United Kingdom and Canada. 
The empirical evidence of these studies provides limited support to the GMNKPC. 
Allsopp, Kara and Nelson (2006) estimate the GMNKPC for the United 
Kingdom. They find that the coefficient on labor income share as a proxy for the 
driving force is positive (0.167), but it is not statistically significant over the sample 
period 1964Q2-2002Q3. The coefficient on the discount factor is positive, 
statistically significant and ranges from 0.92 to 1.002. The coefficient on the key 
openness parameter is positive (0.034), but it is statistically insignificant. The 
coefficient on the key openness parameter also turns out to be incorrectly signed (-
0.061) in the sub-sample period 1980Q1-2002Q3.  
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Allsopp, Kara and Nelson (2006) point out that the GMNKPC has an 
empirical problem in explaining inflation dynamics. This empirical problem is not 
only limited to the United Kingdom data but the Australian data also do not support 
the GMNKPC. The coefficient on the key openness parameter is also incorrectly 
signed (-0.195) for Australia over the sample period 1971Q1-2001Q3. Allsopp, 
Kara and Nelson (2006) conclude that the implied relationship between the 
exchange rate and inflation dynamics, which the GMNKPC suggests in the open 
economy, is not found in the United Kingdom data. 
In another study, Guay, Luger and Zhu (2003) estimate the GMNKPC for 
Canada over the sample period from 1970Q1 to 2000Q4. They find that, consistent 
with the predictions of the GMNKPC, the coefficient on the frequency of price 
stickiness (0.939) is statistically significant, which suggests that the duration of 
price adjustment is around seventeen quarters in Canada. Contrary to the predictions 
of the GMNKPC, the coefficient on labor income share (0.0011) and the coefficient 
on the key openness parameter are not statistically significant. However, the size of 
the coefficient on the key openness parameter is 0.30, which is in accordance with 
the degree of openness for an economy like Canada. 
Kara and Nelson (2003) estimate the GMNKPC in the United Kingdom 
using the sample period from 1964Q2 to 2001Q4. They find that the coefficients on 
labor income share and discount factor are positive, which is consistent with the 
predictions of the GMNKPC, while the coefficient on the key openness parameter (-
0.038) is incorrectly signed (i.e., negative) contrary to the predictions of the 
GMNKPC. Kara and Nelson (2003) conclude that the GMNKPC does not explain 
the process of inflation dynamics for the United Kingdom.  
2.5 The Phillips Curve in Australia 
The first attempt to test the Phillips Curve for Australia was by Phillips 
(1959) himself who found that there was a trade-off between money wages changes 
and unemployment in the data from 1947 to 1958. Subsequently, Parkin (1973) and 
Jonson, Mahar and Thompson (1974) also estimated different versions of the 
Phillips Curve for Australia.  
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 Gruen, Pagan and Thompson (1999) review Phillips (1959) and the earlier 
works on the Phillips Curve in the case of Australia. Their objective is to estimate 
the non-accelerating inflationary rate of unemployment (NAIRU) for Australia. 
They reconsider the Phillips findings by estimating Price-Phillips Curve and Wage-
Phillips Curve. Their model relates inflation rate to import price changes, expected 
inflation rate, demand pressures and lagged unit labor cost. They estimate the 
Phillips Curve using unemployment rate [such as (U-U*), where U* is the non-
accelerating inflationary rate of unemployment, NAIRU)] as a proxy for the driving 
force over the sample period from 1965Q2 to 1997Q4. They use the difference in 
the equilibrium world real interest rate (i.e., the stock of world government debt) 
from the nominal 10-year bond yield as a proxy for the expected inflation rate. This 
proxy for the expected inflation rate has been constructed by Debelle and Vickery 
(1998) who have also estimated linear as well as non-linear Phillips Curves for 
Australia.  Gruen, Pagan and Thompson (1999) report NAIRU as being 5.95 to 6.58 
per cent in Australia. 
Kuttner and Robinson (2010) discuss the flattening of the Phillips Curve and 
the hybrid NKPC in the case of the United States and of Australia. The major focus 
of their paper is on the United States data. Following GG (1999), GGLS (2001) and 
GGLS (2005), they estimate the hybrid NKPC for the United States. They find that 
the duration of price adjustment changed considerably after 1984 and the Phillips 
Curve has become flatter in the United States. For Australia, they also estimate the 
hybrid NKPC using labor income share as a proxy for marginal cost over the 
sample period from 1960Q1 to 2007Q2. They have used 2SLS as the estimation 
method with four lags of inflation, with two lags each for the output gap, unit labor 
cost, real import prices and nominal wages. 
For Australia, Kuttner and Robinson (2010) do not estimate the structural 
parameters and have only estimated the reduced form parameters of the hybrid 
NKPC. Their empirical findings show that labor income share as a proxy for 
marginal cost is not statistically significant, while the coefficient on expected 
inflation dominates the coefficient on lagged inflation. They conclude that, like the 
United States, the hybrid NKPC has also become flatter in Australia. 
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Chapter 3 
_________________________________________________________ 
New Keynesian Phillips Curve and Inflation Dynamics 
3.1 Introduction 
The reduced form, which is also known as the ‘semi-structural’ form, of the 
NKPC is based on forward-looking and backward-looking coefficients of inflation. 
The reduced form coefficients of the baseline NKPC and the hybrid NKPC have 
been derived from the structural parameters. As discussed in Chapter 2, the baseline 
NKPC is a purely forward-looking model, while the hybrid NKPC includes the role 
of both expected inflation and lagged inflation. 
Kuttner and Robinson (2010), discussed in Chapter 2, have not estimated the 
baseline NKPC for Australia. They have estimated only the reduced form 
coefficients of the hybrid NKPC using the 2SLS estimation method. The estimation 
of only reduced form coefficients does not provide information about price 
stickiness and associated duration of price adjustments in the economy. The reduced 
form coefficients depend on the ‘deep’ structural parameters of θ (frequency of 
price adjustment), β (subjective discount factor) and ω (fraction of the backward-
looking price setters), discussed in detail in section 3.2. The present chapter 
estimates both the structural and reduced form parameters of the baseline NKPC as 
well as the hybrid NKPC for Australia. The reduced form parameters of lagged 
inflation and expected inflation of the baseline NKPC and the hybrid NKPC are 
also compared with the implied parameters of backward and forward-looking 
coefficients, estimated through the structural parameters. In addition, three proxies 
for real economic activity, such as output gap, labor income share for economy-
wide and labor income share for the non-farm sector, are used for testing the 
baseline NKPC and the hybrid NKPC. 
The 2SLS and GMM estimation methods have been widely used for testing 
the baseline NKPC and the hybrid NKPC, as discussed in detail in Chapter 2. The 
choice of either 2SLS or GMM is an econometric issue and largely depends on the 
assumption about the errors. If errors are heteroscedastic, the 2SLS coefficients are 
consistent, but the over-identifying restrictions as well as standard errors are not 
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valid. GMM is optimal in the presence of the unknown form of heteroscedasticity. 
Following the literature, both 2SLS and GMM are used for estimating the baseline 
NKPC and the hybrid NKPC. It is also emphasized that the point estimates of 
lagged inflation in the hybrid NKPC are not statistically significant with 2SLS, 
which Kuttner and Robinson (2010) used for estimating the hybrid NKPC for 
Australia. This can give the wrong impression that the hybrid NKPC does not hold 
in Australia. 
Instruments can also affect the results in 2SLS and GMM estimation 
methods and selection of instruments is a difficult job in empirical estimation. In 
this chapter, four different sets of instruments based upon GG (1999), GGLS (2001) 
and GGLS (2005) with the HAC-robust non-linear GMM and 2SLS are employed 
to test the baseline NKPC and the hybrid NKP. Theoretically speaking, if the 
structural and reduced form parameters of the baseline NKPC and the hybrid NKPC 
are stable and not subject to weak instrument and/or weak identification problems, 
they should not change across different sets of instruments.  
The post-estimation tests are employed. In this regard, the Hansen (1982) 
test, for over-identifying restrictions, and the Stock and Yogo (2005) test, based on 
the F-test of the first-stage regressions, are used to check validity and relevance of 
the instruments, respectively. The stability of the parameters of the baseline NKPC 
and the hybrid NKPC is tested using the Quandt-Andrews unknown structural 
breakpoint tests, which are based on Andrews (1993) and Andrews and Ploberger 
(1994). The Ljung Box Q-statistics is used for testing the autocorrelation problem in 
the baseline NKPC and the hybrid NKPC. 
Inflation dynamics are both forward and backward-looking in Australia over 
the sample period from 1959 to 2009. Consistent with theoretical predictions of the 
NKPC, the coefficient on expected inflation is positive and statistically significant 
across both marginal cost and output gap as well as estimation methods of GMM 
and 2SLS. Contrary to the empirical findings from the United States and Euro-area 
countries, the results show that neither marginal cost nor output gap is a valid 
driving force variable of inflation in the case of Australia. The coefficient on labor 
income share and non-farm labor income share turn out to be positive, but are 
statistically insignificant, contrary to predictions of the NKPC. The results also 
show price stickiness and it is found that prices are fixed for more than five quarters 
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while the maximum duration of price adjustment observed is fourteen quarters in 
Australia. 
The rest of this chapter is based on the following sections. The NKPC model 
and estimation methodology are discussed in section 3.2. The data are discussed in 
section 3.3. The results and stability of the structural and reduced form parameters 
of the baseline NKPC and the hybrid NKPC are presented in sections 3.4. This is 
followed by concluding remarks in section 3.5. 
3.2 The NKPC Model and Estimation Approach 
The NKPC has been derived in a monopolistic, competitive environment 
where identical firms produce differentiated products and face similar kinds of 
restrictions in optimizing prices in the market. The price elasticity of the demand for 
a product is assumed to be constant across firms. The theoretical formulation of the 
NKPC under the Calvo (1983) version assumes that each firm optimizes prices in 
each period with probability )1( θ− while other firms keep prices unchanged with 
probability (θ ). Firms choose the optimal price level, which maximizes the 
discounted sum of current and expected profits over time. The reduced form of the 
NKPC, which relates current inflation to expected inflation and marginal cost, is 
defined as follows [for derivation of the NKPC, see Gali and Gertler (1999). 
Mankiw (2001) and Woodford (2003), Chapter 3, also derive a similar equation of 
the NKPC.] 
)ˆ(1 ttttt yyE −+= + λαpiβpi
        
(3.1) 
Where   
θ
βθθ
αλ
)1)(1( −−
=        (3.2) 
The current inflation, tpi , is a function of expected inflation and the deviation of real 
marginal cost, ty , from steady state level. GG (1999) emphasize that the 
relationship between marginal cost and output is approximately proportional and, as 
a result, marginal cost is a suitable proxy for output gap to test the NKPC. They find 
that the NKPC, with marginal cost as a proxy for real economic activity, fits the 
United States and Euro-area data, as discussed in detail in Chapter 2. The reduced 
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form coefficient, λα , is a function of frequency of price adjustment,θ , and the 
subjective discount factor, β .  
In the hybrid NKPC, in addition, it is also assumed that a fraction )1( ω− of 
the firms are forward-looking, and set prices taking into account future marginal 
cost using all available information at time t. The remaining firms,ω , are 
backward-looking and set prices based on recent past level of aggregate prices, 
which leads to the following reduced form of the hybrid NKPC [see, Gali and 
Gertler (1999) for derivation]: 
)ˆ(11 tttbttft yyE −++= −+ λαpiαpiαpi   (3.3) 
Where 
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where fα and bα are weights attached to expected future inflation and lagged 
inflation, respectively. If all firms are forward-looking in price-settings, the fraction 
of the backward-looking firms would be zero and the hybrid NKPC would converge 
to the baseline NKPC, Eq. (3.1).  
The reduced form equations as well as structural parameters of the baseline 
NKPC and the hybrid NKPC are tested using both output gap and marginal cost. 
The error in the forecast of 1+tpi does not correlate to t and earlier time periods under 
the assumption of rational expectations, which provides the following orthogonality 
conditions for the reduced form of the baseline NKPC and the hybrid NKPC, 
respectively. 
0}))ˆ({( 1 =−−− + tttttt zyyE λαβpipi
    
(3.6) 
0}))ˆ({( 11 =−−−− −+ ttttbtftt zyyE λαpiαpiαpi
   
(3.7) 
where tz  is a vector of instruments. λα , ,fα and bα
 
are the reduced form 
parameters of the baseline NKPC and the hybrid NKPC. 
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 The reduced form relation in equations (3.2), (3.4) and (3.5) is used to 
retrieve the structural parameters,θ , β and ω . The following Eq. (3.8) is obtained 
by substituting the reduced form Eq. (3.2) into Eq. (3.1) for the baseline NKPC. 
Similarly, equations (3.4) and (3.5) are substituted into Eq. (3.3) to get Eq. (3.9) for 
the hybrid NKPC.  
0}))ˆ)(1)(1({( 1 =−−−−− + tttttt zyyE θβpiβθθθpi    (3.8) 
0}))ˆ)(1)(1)(1({( 11 =−−−−−−− −+ ttttttt zyyE ωpiθβpiβθθωφpi  (3.9) 
The small sample normalization can affect GMM estimations. Following 
GG (1999) and GGLS (2001), the two alternative specifications of the orthogonality 
conditions for the baseline NKPC, Eq. (3.10), and the hybrid NKPC, Eq. (3.11) are 
also estimated, respectively. 
0}))ˆ)(1)(1({( 11 =−−−−− +− tttttt zyyE βpiβθθθpi            (3.10) 
0}))ˆ()1)(1)(1({( 11111 =−−−−−−− −−+−− ttttttt zyyE piωφpiθβφφβθθωpi
 
(3.11) 
The structural parameters are again defined for convenience. β is the subjective 
discount factor,ω is the fraction of the backward-looking price setters and θ
 
is the 
frequency of price adjustment. tz
 
is a vector of instruments. The reduced form 
parameters in equations (3.6) and (3.7) are directly estimated from the data. The 
structural parameters from equations (3.8)-(3.11) are also estimated, which are 
again used to get the implied estimates of fα and bα , in Eq. (3.5). The implied 
estimates of the forward and backward-looking inflation are also compared with the 
reduced form parameters, estimated from equations (3.6) and (3.7).  
In general, equations (3.6)-(3.11) are empirically estimated using the HAC-
robust nonlinear GMM and 2SLS. The duration of price stickiness, D, on a 
quarterly basis, which depends on the structural parameter,θ , is also estimated. 
Theoretically speaking, the coefficients from the two methods should be similar 
when parameters are linear, while the spuriousness in t-statistics can arise when 
instruments and/or a large bandwidth are used in the lead/lag setup in the 
estimation.  
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The first set of the instrument is based on IV(GG JME, 1999) which consists of 
four lags each of inflation, marginal cost, output gap, wage inflation, commodity 
price inflation and interest rate spread. The commodity price inflation is excluded to 
get more data points, which are available after 1982. The second IV
 (GGLS EER, 2001) 
includes five lags of inflation and two lags each of marginal cost, output gap and 
wage inflation. The third IV
 (GGLS JME, 2005) includes four lags of inflation and two 
lags each of marginal cost, output gap and wage inflation. These sets of instruments 
are also modified to test the consistency of the parameters of the baseline NKPC 
and the hybrid NKPC.  
For further robustness, the subjective discount factor, β , is restricted to one. 
Secondly, both the labor income shares for the economy-wide and labor income 
share in the non-farm sector are used as a proxy for real marginal cost. The post-
estimation tests are also applied. The Hansen (1982) test of the over-identifying 
restrictions and F-test of the first-stage regressions, based on the Stock and Yogo 
(2005) test that the joint significance of the restrictions should exceed 10 if 
instruments are strong, are used to check the validity and relevance of the 
instruments. The Ljung Box Q-statistic is used to test autocorrelation in the baseline 
NKPC and the hybrid NKPC. The Quandt-Andrews breakpoint tests, based on 
Andrews (1993) and Andrews and Ploberger (1994), are used under the null 
hypothesis that parameters are stable in the baseline NKPC and the hybrid NKPC. 
3.3 The Data and Features of Variables 
The quarterly data ranging from 1959:Q3 to 2009:Q2 are obtained from the 
National Income Forecasting (NIF), the Australian Bureau of Statistics, the Reserve 
Bank of Australia and the OECD database. The following variables are used.  
Inflation is measured by the log difference of the GDP deflator, seasonally 
adjusted, obtained from the OECD database. Data on the real GDP is the chained 
volume estimate, seasonally adjusted in millions of national currency, which are 
also obtained from the OECD database. Following the literature [Gali and Gertler 
(1999)], the output gap is calculated as the log GDP de-trended with a fitted 
quadratic time trend. The labor income share as a percentage of GDP [Series ID: 
A2454571T] and non-farm labor income share of the non-farm GDP [Series ID: 
GLCNFGDP] are obtained from the NIF and RBA database, respectively. The 
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marginal cost gap is the deviation of the log wage and non-farm wage share from 
the steady state level.4 The data on interest rates are three-month (Series ID: 
A2454703J) and ten-year treasury bonds rates (Series ID: A2454705L), which are 
obtained from the NIF database. The interest rate spread is the difference between 
the ten and three-month rates. The log difference of average non-farm compensation 
per employee per week [Series ID A2454570R] is obtained from the NIF database, 
which is used as a measure of wage inflation.5  
The sample size from 1959:Q3 to 2009:Q2 comprises many important 
economic phases, especially the 1970s stagflation, the 1980s global deflationary 
era, the 1990s low inflationary periods and, also, the 2008 financial crisis. The 
output gap and marginal cost as a proxy for real economic activity should exhibit 
co-movements with inflation over all these important economic phases.  
Figure 3.1 plots inflation and output gap. It is observed that inflation does 
not closely follow the movements of output gap. Contrarily, inflation co-moves 
with the labor income share for the economy wide and labor income share for the 
non-farm sector in Figures 3.2 and 3.3. The labor income share and non-farm labor 
income share are used as a proxy for real marginal cost. The relationship between 
inflation and the proxies for marginal cost is resilient during the shifts in the 
economy (i.e., oil price shocks, flexible exchange rate regime and inflation targeting 
policies etc.), which shows that marginal cost can provide a good description of 
inflation over the sample period from 1959 to 2009. 
3.4 Discussion of Results 
3.4.1 The reduced form parameters of the baseline and hybrid NKPC  
The reduced form estimates of the baseline NKPC with IVGG (1999, JME) are 
reported in Table 3.1. 
 
In line with the predictions of the NKPC, the coefficient on 
the forward-looking term, β , remains positive and statistically significant with 
GMM and 2SLS estimation methods. The coefficient on the driving force 
                                                 
4
 The steady state level is commonly measured by the sample mean. I have also checked the results 
by using a fitted quadratic time trend and the results are not affected. 
5
 The time series data usually contain unit root, which lead to ‘spurious’ statistical inference. As a 
first step, the data was tested for unit roots to ensure that these variables are stationary. The results of 
the unit root tests are not reported in the chapter 
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variable, λα , is positive in most cases, but it is statistically insignificant in all cases 
across output gap, labor income share and non-farm labor income share with GMM 
and 2SLS. 
Table 3.2 reports the reduced form parameters of the hybrid NKPC with IV
 
(GG, 1999, JME). The results show that the coefficient on the forward-looking term, fα , 
is larger than the coefficient on lagged inflation, bα , in all cases. The size of 
coefficient on lagged inflation is almost the same (about 0.23) in both GMM and 
2SLS, while the standard errors associated with GMM are lower. As a result, the 
coefficient on lagged inflation is only statistically significant with GMM. The 
coefficient on the driving force term, λα , is either positive or negative, but it is 
statistically insignificant across both output gap and labor income share for 
economy-wide and non-farm labor income share in GMM and 2SLS estimation 
methods. 
As discussed in detail in the introduction to this chapter, the choice of 2SLS 
and GMM depends on the assumptions about the errors. Following the literature, 
both 2SLS and GMM are used for estimating the baseline NKPC and the hybrid 
NKPC for Australia. Our results show that with 2SLS, which Kuttner and Robinson 
(2010) used for estimating the hybrid NKPC for Australia, the point estimates of 
lagged inflation are not statistically significant, which can give the wrong 
impression that the hybrid NKPC does not hold in Australia.  
If the parameters of the NKPC (both the baseline and hybrid NKPC) are 
stable and not subject to the weak instrument and/or weak identification problems, 
the size of the coefficients should also not change under a variety of different 
instruments. Table 3.3 reports the reduced form estimates of both the baseline 
NKPC and the hybrid NKPC with multiple sets of instruments. At the same time, 
some important diagnostic statistics are also reported. The results show that the 
coefficient on the expected inflation, fα , is positive and statistically significant in 
all cases across different sets of instruments and estimation methods, GMM and 
2SLS. The coefficient on lagged inflation, bα , is not statistically robust across 
different sets of instruments. The magnitude of the coefficients on lagged inflation 
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remains less than 0.35 compared to the coefficient on the expected inflation, which 
ranges from 0.70 to 1.00 across different sets of instruments.  
In particular, the coefficients on real economic activity, λα , for both output 
gap and marginal cost, are incorrectly signed (i.e., negative) in most cases across 
different sets of instruments. The coefficients on real economic activity also do not 
turn out to be statistically significant across different sets of instruments in GMM 
and 2SLS estimation methods. In panel B of Table 3.3, wage inflation is excluded 
from IV
 (GGLS EER, 2001) to increase data points, which also does not affect the 
statistical significance of the coefficients on output gap and marginal cost as well as 
the dominance of the coefficient on expected inflation over lagged inflation. The 
Panels A, B and C in Table 3.3 provide similar results, in particular, to the size of 
the coefficients of the baseline NKPC and the hybrid NKPC across different sets of 
instruments in GMM and 2SLS.  
The post-estimation results, reported in Tables 3.3 and 3.4, show that the 
Hansen (1982) test, which is calculated from the J-statistic, confirms the validity of 
the over-identification restrictions in both the reduced form parameters and later in 
the structural parameters of the NKPC. However, in 2SLS where the residual is 
regressed on all exogenous variables such as constant, driving force term and IVs, 
the test statistic 2NR does not support the validity of the instruments. The F-test of 
the first-stage regression based on the Stock and Yogo (2005) test, reported in Table 
3.4, confirms that instruments are strong and the test statistics remain greater than 
the benchmark value of 10 in all cases. The adjusted 2R is also reasonable in all 
cases in this context. 
The Ljung Box test statistics, reported in Table 3.3, show that the reduced 
form of the baseline NKPC and the hybrid NKPC suffers from the autocorrelation 
problem, which is also consistent with the theoretical structure of the NKPC. In this 
context, Zhang, Osborn and Kim (2009) also find the presence of autocorrelation in 
the reduced form regressions of the NKPC, and suspect that it may affect the 
validity of instruments in the GMM estimation. In particular, Bårdsen, Jansen and 
Nymoen (2004) also raise the concern that this autocorrelation may be related to the 
mis-specification problem rather than corroborating the NKPC theory, as claimed 
by GG (1999) and GGLS (2001) and GGLS (2005).  
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3.4.2 The structural parameters of the baseline NKPC and hybrid NKPC  
After the estimation of the reduced form parameters, the focus turns to the 
estimation of the structural parameters of both the baseline NKPC and the hybrid 
NKPC. The reduced form parameters directly obtained from the data, (3.6) and 
(3.7), are also compared to the implied estimates of the structural parameters in 
(3.2), (3.4) and (3.5). The labor income share and nonfarm labor income share are 
used with IV
 (GG, 1999, JME). I and II correspond to the orthogonality conditions, 
reported in (3.8) and (3.10), for the baseline NKPC, and (3.9) and (3.11), for the 
hybrid NKPC, respectively.  
Table 3.5 reports the structural parameters of the baseline NKPC. The 
results show that the coefficient on the subjective discount factor, β , which ranges 
from 0.91 to 1.00 across the labor income share and non-farm labor income share, 
remains positive and statistically significant in both the GMM and 2SLS estimation 
methods. The coefficient on the frequency of the price adjustment,θ , also remains 
positive and statistically significant. The coefficient on the frequency of the price 
adjustment ranges around 0.75 to 0.95, which shows that prices are adjusted after 
more than four quarters in Australia. The coefficient on economic 
activity, λα ,which is again a function of the frequency of price adjustment,θ , and 
the subjective discount factor, β , is positive in the labor income share and non-farm 
labor income share with GMM and 2SLS. However, it only turns out to be 
statistically significant with the labor income share in orthogonality condition I with 
GMM. These results show that the statistical significance of the labor income share 
is not robust in the baseline NKPC. 
Table 3.6 reports the structural parameters of the hybrid NKPC. The 
specification II provides better empirical results for the structural parameters of the 
hybrid NKPC. The implied estimates of the forward-looking coefficient, fα , and 
backward-looking coefficient, bα , in most cases, are positive and less than one as 
well as statistically significant in specification II. The coefficient on the frequency 
of the price adjustment,θ , is imprecise (i.e., greater than one) in a few cases. The 
coefficient on the frequency of price adjustment, in general, ranges above 0.82, 
which suggests that prices are fixed above five quarters in Australia. 
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The duration of price adjustment was observed around four quarters in the 
baseline NKPC, whereas the hybrid NKPC reveals that prices are adjusted for 
around five quarters. This duration of price adjustment in Australia is not very 
different from the United States and Euro-area countries. The frequency of the price 
adjustment ranges from 0.67 to 0.92 for the Euro-area countries and 0.47 to 0.87 for 
the United States, estimated in GGLS (2001). Kleibergen and Mavroeidis (2009) 
report that the duration of price adjustment is about four quarters (around 13 
months) for the United States over the time period 1960-2007. However, Bils and 
Klenow (2004) emphasize that the frequency of price changes, actually, differs 
across different goods and sectors. In particular, the heterogeneity in price changes 
is higher at the micro level data in the United States, as discussed in section 2.3.3 in 
Chapter 2. 
In Table 3.6, the implied estimates of the forward-looking coefficient, fα , 
which ranges from 0.50 to 1.45, are quantitatively greater than the implied estimates 
of lagged inflation, bα , and these empirical findings are also observed in the 
reduced form parameters of the hybrid NKPC, in Tables 3.2 and 3.3. The implied 
estimates of lagged inflation, bα , are not always positive and statistically significant, 
contrary to the predictions of the hybrid NKPC. The implied estimates of economic 
activity, λα , are, in some cases, incorrectly signed (i.e., negative) as well as 
statistically insignificant across the labor income share for the economy-wide and 
non-farm labor income share.  
The structural parameters are probabilities in the NKPC setup. As a result, 
the structural parameters should be less than one in the empirical estimation. 
However, the results from Table 3.5 and Table 3.6 show that the coefficient on the 
subjective discount factor, β , and the coefficient on the frequency of price 
adjustment,θ , are larger than one, while the coefficient on the fraction of the 
backward-looking price setters,ω , is also larger than one as well as incorrectly 
signed (i.e., negative) in some cases. These results are contrary to the predictions of 
the hybrid NKPC.  
Some earlier empirical studies have also found that the structural parameters 
are greater than one in the NKPC. In this context, Nason and Smith (2008) found 
that the structural parameters of the hybrid NKPC are imprecise and greater than 
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one for the United States. They relate the imprecisions of the structural parameters 
to the particular set of instruments, and they also emphasize that the coefficients on 
the structural parameters change across different sets of instruments. However, for 
Australia, the present study finds that the imprecision in the coefficients of the 
structural parameters is declined in the sub-samples, as discussed in the coming 
section 3.4.3. 
3.4.3 Stability of the NKPC parameters 
It is important to check the stability of the NKPC parameters in view of the 
significant changes in the macroeconomic policies over the period from 1959 to 
2009. In the empirical literature, this is usually done by splitting the full sample into 
sub-samples and, then estimating the model over different time periods. In the case 
of the United States, it is widely believed that the economy is stable after the 
Volker’s economic phase in the early 1980’s. As a result, estimating the parameters 
of the NKPC before and after this period has become a standard practice in the 
literature. In particular, it has also been found that the slope of the NKPC is smaller 
after the 1980s, which implies that the Phillips Curve has become flatter in the 
United States in recent time periods.6  
In the case of Australia, a significant macroeconomic shift is the change to a 
flexible exchange rate from the fixed exchange rate system during the early 1980s. 
Besides this, the adoption of inflation-targeting policy in 1993 is also an important 
step, as the inflation-oriented monetary policy operations can affect the slope of the 
NKPC. In addition, there could be other structural breaks (i.e., the oil price shock in 
the early 1970s). As a result, it is important to test the stability of the parameters of 
the NKPC at each point in the full sample period. 
The Andrews (1993) and Andrews and Ploberger (1994) unknown structural 
breakpoint tests are used with 15% trimming. These unknown structural breakpoint 
tests check the stability of the parameters allowing for multiple unknown structural 
breaks in the sample. These tests are, in general, based on the Chow test and report 
two different statistics. First, the Wald F-statistic tests that the parameters of the 
underlying equation are stable in the sub-sample periods. The second statistic, the 
                                                 
6
 See Kleibergen and Mavroeidis (2009) who consider 1984 as the break point, and report that the 
NKPC is flatter after this time period. Similarly, Kuttner and Robinson (2010) also report that the 
Phillips Curve has become flatter in the United States. 
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likelihood F-statistic, is calculated using the restricted and unrestricted sum of 
squared residuals. 
The Andrews (1993) and Andrews and Ploberger (1994) unknown structural 
breakpoint tests are applied to test the stability of the reduced form parameters of 
the baseline NKPC and the hybrid NKPC. These breakpoint tests consider all 
possible break dates between 1978Q2 to 2003Q3, after 15 per cent trimming from 
the beginning and end of the full sample from 1959:Q3 to 2009:Q2. The Maximum 
LR F-statistic shows 1982Q4 as a distinct break point in the sample, and the null 
hypothesis of no structural break and/or parameters are stable is rejected.  
The entire sample period 1959Q2-2009Q2 is split into two sub-sample 
periods 1959Q2-1982Q4 and 1983Q1-2009Q2 in Tables 3.7 and 3.8. The structural 
and reduced form parameters of the NKPC (both the baseline NKPC and the hybrid 
NKPC) are estimated before and after these sample periods. The set of instruments 
is the IV(GG JME,1999), which includes four lags each of inflation, marginal cost, 
output gap, wage inflation and interest rate spread. Only commodity price inflation 
is excluded as data start after 1982.  
In Table 3.7, the reduced form estimates of the baseline NKPC and hybrid 
NKPC are reported. The coefficient on output gap λα is positive but it is not 
statistically significant before and after 1983. The coefficient on output gap also 
turns out to be incorrectly signed (i.e., negative) with 2SLS after 1983. The 
coefficient on labor income share for the economy-wide and labor income share in 
the non-farm business sector is either positive, in most cases, or negative, but it 
remains statistically insignificant in both GMM and 2SLS estimation methods. 
The coefficients on the expected inflation, fα , remain positive and 
statistically significant across the sub-sample periods, 1959Q2-1982Q4 and 
1983Q1-2009Q2. The coefficient on lagged inflation, bα , is not statistically 
significant and also turns out to be incorrectly signed (i.e., negative) with labor 
income share and output gap before 1983. However, after 1983, the coefficient on 
lagged inflation is positive and statistically significant. The Hansen (1982) test 
shows that the instruments are valid in all cases. The Ljung Box Q-statistics also 
indicate the presence of autocorrelation in some cases.  
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The structural parameters of the baseline NKPC are reported over the sub-
sample periods, 1959Q2-1982Q4 and 1983Q1-2009Q2 in Table 3.8. The results 
from the reduced form coefficients of the hybrid NKPC in Table 3.7 show that the 
hybrid NKPC is not stable before 1983. As a result, the structural parameters of the 
hybrid NKPC are not reported in Table 3.8. The labor income share for economy-
wide and labor income share for non-farm sector are used as proxies for real 
economic activity.  
The coefficient on the discount factor, β , is positive, less than one and 
statistically significant before and after 1983, the sub-sample periods. The size of 
the coefficient on the discount factor ranges from 0.96 to 0.99. The coefficient on 
the frequency of the price stickiness,θ , is positive and statistically significant. The 
minimum size of the coefficient on the frequency of the price stickiness, which is 
also statistically significant, is 0.88, suggesting that prices are adjusted over eight 
quarters in Australia. The coefficient on the frequency of price stickiness is greater 
than one with non-farm labor income share and, as a result, the duration of price 
adjustment, D, also turns out to be negative in the sample period 1983Q1-2009Q2. 
The implied coefficient on real economic activity,  λα , is positive in all cases, but it 
remains statistically insignificant before and after the sub-sample periods. For 
further robustness, the discount factor, β , is also restricted to one, while the results 
about the sign and size of the coefficients on real economic activity, λα , and the 
price stickiness, θ , are not very different. 
The results before and after sub-sample periods, 1959Q2-1982Q4 and 
1983Q1-2009Q2 show that the results are different only in the case of the hybrid 
NKPC, which is not stable across sub-sample periods. Contrarily, the baseline 
NKPC is stable across sub-sample periods. The results also show that the 
coefficient on the expected inflation is statistically significant and similar in 
magnitude before and after 1983. The coefficient on lagged inflation, however, is 
not statistically significant over the sample period 1959Q3–1982Q4. These 
empirical findings suggest that inflation dynamics are both forward and backward-
looking in Australia over the recent time periods after 1983. However, the baseline 
NKPC is stable and better explains inflation dynamics for the Australian economy. 
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3.5 Concluding Remarks 
Are inflation dynamics forward or backward-looking in Australia? In this 
chapter, the purely forward-looking baseline NKPC and the hybrid NKPC, which 
allow for the role of lagged inflation, are empirically tested. The structural and 
reduced form parameters of both the baseline NKPC and the hybrid NKPC are 
estimated using three proxies for real economic activity, such as labor income share 
economy-wide, labor income share in the non-farm sector and output gap.  
The results show that expected inflation is positive, statistically significant 
and also greater than lagged inflation across different sets of instruments and 
estimation methods (i.e., GMM & 2SLS). The coefficient on expected inflation is 
statistically significant and similar in magnitude pre and post the 1980s. However, 
the coefficient on lagged inflation is not statistically significant over the sample 
period 1959Q3–1982Q4. In general, the structural and reduced form parameters of 
both the baseline NKPC and the hybrid NKPC show that inflation dynamics are 
forward-looking in Australia. The results also suggest that the baseline NKPC is 
stable and better explains inflation dynamics for the Australian economy.  
The marginal cost and output gap as proxies for real economic activity are 
not statistically significant, contrary to the predictions of the NKPC. The labor 
income share economy-wide and labor income share in the non-farm sector, as 
proxies for marginal cost, are not statistically significant in either the baseline 
NKPC or the hybrid NKPC. This provides less convincing support to the influential 
papers of GG (1999), GGLS (2001) and GGLS (2005), which emphasize that labor 
income share as a proxy for marginal cost rather than output gap, can serve as a 
valid driving force variable of inflation in the NKPC. The labor income share turns 
out to be a positive and statistically significant driver of inflation for the United 
States and Euro-area countries, but this does not work in the case of Australia. 
The recent empirical evidence suggests that the slope of the NKPC has 
become smaller, which implies that the Phillips Curve is flatter after the 1980s in 
the United States. The results of this chapter show that the NKPC is also flatter in 
the case of Australia. As a result, marginal cost and output gap are positive but they 
are not statistically significant. In a recent paper, Kuttner and Robinson (2010) find 
that the hybrid NKPC is flatter for both the United States and Australia. In this 
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context, the empirical findings of this chapter also reveal that both the baseline 
NKPC and the hybrid NKPC are flatter in Australia. 
The results also provide the evidence of significant price stickiness in 
Australia. In this regard, the coefficient on the frequency of price adjustment shows 
that prices are adjusted over more than four quarters in Australia. However, the 
duration of price adjustment can be different across different sectors, as Nakamura 
and Steinsson (2008) have found variations in price adjustments across different 
sectors in the case of the United States. 
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Figure 3-1. Inflation and Output gap 
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Figure 3-2. Inflation and Labor Income Share 
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Figure 3-3. Inflation and Non-farm Labor Income Share 
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Table 3-1. Reduced Form Parameters of the Baseline NKPC 
)ˆ(1 ttttt yyE −+= + λαpiβpi
 
Method: GMM 2SLS GMM 2SLS GMM 2SLS 
       Exp INF 1.001** 0.980** 1.002** 0.947** 0.995** 0.937** 
1+ttEpi  (0.020) (0.037) (0.030) (0.066) (0.027) (0.072) 
       
Output Gap 0.007 0.001     
)yˆy( tt −  (0.008) (0.012)     
       
Labor Income Share )yˆy( tt −    0.001 0.046   
   (0.028) (0.063)   
       
Non-farm Labor Income Share )yˆy( tt −      -0.003 0.015 
     (0.009) (0.023) 
 
Notes: Estimates are based on the sample period 1959:Q3-2009:Q2. Inflation is measured by the log difference of the GDP deflator, seasonally 
adjusted. IV
 (GG JME, 1999)  includes four lags of inflation, marginal cost, output gap, wage inflation and interest rate spread. The only commodity 
price inflation is excluded to get more data point. Lags of labor income shares are replaced with non-farm labor income share, when used as the 
driving forcing variable. The Bartlett kernel, Newey-West fixed, HAC-robust SE for GMM and 2SLS are reported in parentheses. 
** denotes significance at 1 per cent level. 
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Table 3-2. Reduced Form Parameters of the Hybrid NKPC 
)ˆ(11 tttbttft yyE −++= −+ λαpiαpiαpi
 
 
Method: GMM 2SLS GMM 2SLS GMM 2SLS 
       Exp INF 0.900**  0.754** 0.861** 0.739** 0.739** 0.721** 
1+ttEpi  (0.070) (0.182) (0.068) (0.179) (0.050) (0.163) 
       
Lagged INF 0.092  0.224 0.134* 0.217 0.250** 0.232 
1−tpi  (0.060) (0.180) (0.061) (0.175) (0.047) (0.162) 
       
Output Gap 0.007 -0.003     
)yˆy( tt −  (0.007) (0.011)     
       
Labor Income 
Share 
  -0.011 0.034   
)yˆy( tt −    (0.025) (0.044)   
       
Non-farm Labor 
Income Share  
    -0.012  0.011 
)yˆy( tt −      (0.007) (0.016) 
 
Notes: Estimates are based on the sample period 1959:Q3-2009:Q2. See Table 3.1 for other details.  
**/* denotes significance at 1 and 5 per cent levels, respectively. 
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Table 3-3. Reduced Form Parameters of the Baseline NKPC and Hybrid NKPC with multiple IVs  
)ˆ(11 tttbttft yyE −++= −+ λαpiαpiαpi  
  
Model 
 
Estimator 
 
fαˆ  
 
bαˆ  
 
xαˆ  
Ljung-
Box 
[Q(4)] 
Hansen 
Test 
Panel A        
IV(GGLS EER,2001 )        
Output gap Baseline GMM 0.956*** 
(0.047) 
-- -0.0002 
(0.011) 
28.654 
[0.000] 
7.757 
[0.653] 
 Hybrid  0.694*** 
(0.118) 
0.227*** 
(0.098) 
-0.006 
(0.009) 
46.268 
[0.000] 
8.825 
[0.549] 
Labor Income Share Baseline  1.040*** 
(0.077) 
-- -0.024 
(0.019) 
26.199 
[0.000] 
6.276 
[0.792] 
 Hybrid  0.913*** 
(0.152) 
0.113 
(0.127) 
-0.024 
(0.016) 
34.710 
[0.000] 
6.885 
[0.736] 
Non-farm Labor Income Share Baseline  1.043*** 
(0.118) 
-- -0.016 
(0.022) 
27.431 
[0.000] 
7.937 
[0.635] 
 Hybrid  0.630*** 
(0.133) 
0.333*** 
(0.097) 
-0.013 
(0.012) 
52.765 
[0.000] 
8.478 
[0.582] 
Panel B        
Labor Income Share Baseline GMM 1.037*** 
(0.085) 
-- -0.013 
(0.015) 
40.663 
[0.000] 
4.352 
[0.824] 
 Hybrid  0.994*** 
(0.149) 
0.038 
(0.114) 
-0.012 
(0.014) 
44.350 
[0.000] 
4.421 
[0.817] 
Output gap Baseline  0.991*** 
(0.055) 
-- 0.003 
(0.010) 
42.269 
[0.000] 
5.021 
[0.832] 
 Hybrid  0.954*** 
(0.162) 
0.030 
(0.123) 
0.002 
(0.011) 
45.107 
[0.000] 
5.200 
[0.736] 
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
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Non-farm Labor Income Share Baseline  1.050*** 
(0.107) 
-- -0.010 
(0.016) 
41.181 
[0.000] 
3.666 
[0.886] 
 Hybrid  0.906*** 
(0.143) 
0.124 
(0.104) 
-0.007 
(0.013) 
54.300 
[0.000] 
3.423 
[0.905] 
Output gap Baseline 2SLS 0.972*** 
(0.078) 
-- -0.003 
(0.019) 
28.609 
[0.000] 
22.574 
[0.012] 
 Hybrid  0.860*** 
(0.249) 
0.102 
(0.215) 
-0.006 
(0.018) 
36.300 
[0.000] 
23.328 
[0.010] 
Labor Income Share Baseline  0.915*** 
(0.100) 
-- 0.020 
(0.028) 
28.880 
[0.000] 
23.410 
[0.009] 
 Hybrid  0.822*** 
(0.232) 
0.095 
(0.208) 
0.019 
(0.024) 
35.891 
[0.000] 
24.148 
[0.007] 
Non-farm Labor Income Share Baseline  0.855*** 
(0.160) 
-- 0.021 
(0.032) 
28.399 
[0.000] 
16.421 
[0.088] 
 Hybrid  0.758*** 
(0.250) 
0.112 
(0.195) 
0.019 
(0.026) 
36.838 
[0.000] 
16.381 
[0.089] 
Panel C        
IV(GGLS JME,2005 )        
Output gap Baseline GMM 0.958*** 
(0.046)
 
-- 0.004 
(0.012)
 
28.662 
[0.000] 
5.415 
[0.797] 
 Hybrid  0.698*** 
(0.118) 
0.229*** 
(0.098) 
-0.003 
(0.009) 
46.586 
[0.000] 
5.491 
[0.790] 
Labor Income Share Baseline  0.989*** 
(0.076) 
-- -0.013 
(0.019)
 
27.660 
[0.000] 
4.889 
[0.898] 
 Hybrid  0.784*** 
(0.131) 
0.182** 
(0.108) 
-0.011 
(0.013) 
42.222 
[0.000] 
4.785 
[0.853] 
Non-farm Labor Income Share Baseline  0.991*** 
(0.119) 
-- -0.007 
(0.023) 
28.245 
[0.000] 
7.210 
[0.615] 
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
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 Hybrid  0.595*** 
(0.127) 
0.346*** 
(0.092) 
-0.005 
(0.012) 
54.172 
[0.000] 
6.870 
[0.651] 
Output gap Baseline 2SLS 0.965*** 
(0.077) 
-- -0.004 
(0.019) 
28.576 
[0.000] 
22.299 
[0.008] 
 Hybrid  0.849*** 
(0.252) 
0.106 
(0.216) 
-0.008 
(0.018) 
36.550 
[0.000] 
22.975 
[0.006] 
Labor Income Share Baseline  0.913*** 
(0.100) 
-- 0.020 
(0.028) 
28.869 
[0.000] 
22.150 
[0.008] 
 Hybrid  0.816*** 
(0.233) 
0.098 
(0.209) 
0.019 
(0.024) 
36.121 
[0.000] 
22.745 
[0.007] 
Non-farm Labor Income Share Baseline  0.855*** 
(0.160) 
-- 0.022 
(0.032) 
28.397 
[0.000] 
15.237 
[0.085] 
 Hybrid  0.757*** 
(0.250) 
0.086 
(0.201) 
0.028 
(0.029) 
34.050 
[0.000] 
15.603 
[0.076] 
 
Note: Estimates are based on the sample period 1959:Q3-2009:Q2. The fixed, Bartlett kernel, Newey–West, Pre-whitening, HAC-robust standard error for GMM and 
Newey-West corrected standard error for 2SLS are reported in parentheses. P-values are in brackets for diagnostic tests. IV (GGLS EER, 2001) includes five lags of inflation 
and two lags each of marginal cost, output gap and wage inflation. IV (GGLS JME, 2005) includes four lags of inflation and two lags each of marginal cost, output gap and 
wage inflation. Lags of labor income shares are replaced with non-farm labor income shares when used as the driving forcing variable. In Panel B, wage inflation is 
excluded from IV (GGLS JME, 2005) to get more data points as the series starts after 1971.  
***/** denotes significance at 1 and 5 per cent levels, respectively. 
 
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
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Table 3-4. F-Test from First-Stage Regressions 
 
 Exp. Inflation 
1+tpi  
Output gap 
yαˆ  
MC (WS) 
MCαˆ  
MC (NWS) 
NMCαˆ  
IV(GG JME,1999)     
 13.87 
(0.000)
 
142.99 
(0.000)
 
129.36 
(0.000)
 
266.55 
(0.000)
 
Adj. 2R  0.58
 
0.93
 
0.93
 
0.97 
IV(GGLS EER,2001 )     
 11.80 
(0.000) 
187.88 
(0.000) 
157.75 
(0.000) 
256.25 
(0.000) 
Adj. 2R  0.53 0.93 0.93 0.96 
IV(GGLS JME,2005 )     
 12.88 
(0.000) 
198.65 
(0.000) 
165.52 
(0.000) 
256.03 
(0.000) 
Adj. 2R  0.53 0.93 0.93 0.96 
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Table 3-5. Structural Parameters of the Baseline NKPC  
)ˆ(1 ttttft yyE −+= + λαpiαpi
  
where  
θ
βθθ
αλ
)1)(1( −−
=  
 Estimator β
 
θ  λα  D Ljung-Box [Q(4)] 
Hansen 
Test 
Labor Income Share        
I GMM 1.077*** 
(0.019) 
0.771*** 
(0.010) 
0.050*** 
(0.007) 
4.368*** 
(0.188) 
20.151 
[0.000] 
8.626 
[0.979] 
Restricted  1.000 0.759*** 
(0.009) 
0.077*** 
(0.007) 
4.146*** 
(0.147) 
18.250 
[0.000] 
10.304 
[0.945] 
II  1.014*** 
(0.015) 
0.921*** 
(0.033) 
0.005 
(0.006) 
12.714*** 
(5.307) 
28.145 
[0.000] 
8.543 
[0.980] 
Restricted  1.000 0.915*** 
(0.020) 
0.008 
(0.004) 
11.744*** 
(2.786) 
28.364 
[0.000] 
8.709 
[0.978] 
I 2SLS 0.928*** 
(0.082) 
0.824*** 
(0.044) 
0.051 
(0.036) 
5.673*** 
(1.419) 
24.863 
[0.000] 
37.087 
[0.008] 
Restricted  1.000 0.822*** 
(0.046) 
0.039** 
(0.022) 
5.609*** 
(1.449) 
25.030 
[0.000] 
36.449 
[0.009] 
II  0.947*** 
(0.066) 
0.897*** 
(0.074) 
0.017 
(0.027) 
9.707 
(6.949) 
28.744 
[0.000] 
34.819 
[0.015] 
Restricted  1.000 0.933*** 
(0.112) 
0.005 
(0.016) 
14.958 
(24.947) 
28.413 
[0.000] 
34.556 
[0.016] 
Non-farm Labor 
Income Share  
GMM       
)yˆy( tt −
)yˆy( tt −
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I  1.006*** 
(0.012) 
0.923*** 
(0.024) 
0.006 
(0.005) 
12.949*** 
(4.091) 
28.087 
[0.000] 
8.913 
[0.975] 
Restricted  1.000 0.930*** 
(0.023) 
0.005 
(0.004) 
14.291*** 
(4.716) 
28.252 
[0.000] 
8.886 
[0.975] 
II  0.998*** 
(0.013) 
1.011*** 
(0.105) 
0.000 
(0.002) 
-88.979 
(834.874) 
28.395 
[0.000] 
8.639 
[0.979] 
Restricted  1.000 1.013 
(1.643) 
0.000 
(0.043) 
-74.739 
(9178.6) 
28.371 
[0.000] 
8.652 
[0.979] 
I 2SLS 0.912*** 
(0.088) 
0.848*** 
(0.039) 
0.040 
(0.030) 
6.599*** 
(1.710) 
25.318 
[0.000] 
36.572 
[0.009] 
Restricted  1.000 0.848*** 
(0.043) 
0.027 
(0.017) 
6.565*** 
(1.869) 
25.160 
[0.000] 
36.194 
[0.010] 
II  0.937*** 
(0.072) 
0.907*** 
(0.063) 
0.015 
(0.023) 
10.802 
(7.340) 
28.657 
[0.000] 
34.413 
[0.016] 
Restricted  1.000 0.957*** 
(0.133) 
0.002 
(0.012) 
23.322 
(72.282) 
28.358 
[0.000] 
34.225 
(0.017) 
 
Notes: Estimates are based on the sample period 1959:Q3 -2009:Q2. I and II correspond to the orthogonality conditions, reported in equations (3.8)-(3.9) and 
equations (3.10)-(3.11) in the text respectively. IV
 (GG JME, 1999) is used which is described in detail in Table 3.1. The GMM method also uses pre-whitening. 
Column D [=1/ (1- θ )] reports the estimated duration of price stickiness on quarterly basis. 
The Bartlett kernel with 12, Newey–West, HAC-robust SE for GMM and Newey-West corrected Standard Error for 2SLS are reported in parentheses. P-values 
are in brackets. Standard Error of λα and D have been calculated using the delta method.  
***/** denotes significance at 1 and 5 per cent levels, respectively.  
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Table 3-6. Structural Parameters of the Hybrid NKPC 
)ˆ(11 tttbttft yyE −++= −+ λαpiαpiαpi
 
Where 1)-)(1-)(1-(1 −= φβθθωαλ
 
; 1−= βθφα f ; 1−= ωφα b ; )]1(1[ βθωθφ −−+=  
 Estimator β
 
θ  ω  λα  fαˆ  bαˆ  D Ljung-Box [Q(4)] 
Hansen 
Test 
Labor Income 
Share 
       
 
  
I GMM 1.031*** 
(0.019)
 
0.818*** 
(0.010) 
-0.232*** 
(0.037) 
0.061*** 
(0.014) 
1.453*** 
(0.041)
 
-0.399*** 
(0.013) 
5.493*** 
(0.314) 
12.052 
[0.149] 
at 8 
8.481 
[0.981] 
Restricted  1.000 0.840*** 
(0.011)
 
-0.313*** 
(0.029) 
0.063*** 
(0.012) 
1.593*** 
(0.090)
 
-0.593*** 
(0.090)
 
6.268*** 
(0.437) 
18.493 
[0.102] 
at 12 
8.821 
[0.976] 
II  2.447*** 
(0.682)
 
1.479*** 
(0.223)
 
1.076*** 
(0.028) 
-0.020*** 
(0.006) 
0.745*** 
(0.048)
 
0.222*** 
(0.045)
 
-2.089** 
(0.974) 
43.617 
[0.000] 
8.861 
[0.976] 
Restricted   1.000 1.269*** 
(0.093)
 
1.136*** 
(0.107) 
-0.004** 
(0.002) 
0.528*** 
(0.039)
 
0.472*** 
(0.039)
 
-3.720*** 
(1.289) 
63.032 
[0.000] 
9.292 
[0.968] 
I 2SLS 0.944*** 
(0.075)
 
0.834*** 
(0.047)
 
-0.108 
(0.130) 
0.054 
(0.042) 
1.077*** 
(0.206)
 
-0.147 
(0.201)
 
6.015*** 
(1.690) 
18.414 
[0.018] 
38.181 
[0.006] 
Restricted  1.000 0.835*** 
(0.047)
 
-0.119 
(0.130) 
0.043 
(0.026) 
1.166*** 
(0.208)
 
-0.166** 
(0.208)
 
6.062*** 
(1.735) 
17.881 
[0.013] 
at 7 
37.716 
[0.006] 
II  0.928*** 
(0.079)
 
0.891*** 
(0.082) 
0.258 
(0.233) 
0.012 
(0.019) 
0.730*** 
(0.167) 
0.228 
(0.166) 
9.162 
(6.894) 
47.379 
[0.000] 
37.469 
[0.007] 
Restricted  1.000 0.936*** 0.285 0.002 0.766*** 0.234 15.564 48.012 37.429 
)yˆy( tt −
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(0.168)
 
(0.264) (0.013) (0.169)
 
(0.169)
 
(40.798) [0.000] [0.007] 
Non-farm Labor 
Income Share 
 
      
 
  
I GMM 1.005*** 
(0.012)
 
0.926*** 
(0.030)
 
0.005 
(0.059) 
0.005 
(0.006) 
1.000*** 
(0.062)
 
0.005 
(0.063) 
13.551*** 
(5.579) 
48.128 
[0.010] 
at 28 
8.888 
[0.975] 
Restricted  1.000 0.929*** 
(0.027)
 
-0.012 
(0.057) 
0.006 
(0.005) 
1.013*** 
(0.063)
 
-0.013 
(0.063)
 
14.028*** 
(5.280) 
47.047 
[0.014] 
at 28 
8.899 
[0.975] 
II  0.992*** 
(0.059)
 
1.132*** 
(0.118)
 
1.231*** 
(0.126) 
-0.002 
(0.002) 
0.478*** 
(0.033)
 
0.523*** 
(0.031)
 
-7.566 
(6.752) 
63.391 
[0.000] 
9.435 
[0.966] 
Restricted  1.000 1.138*** 
(0.067)
 
1.225*** 
(0.119) 
-0.002 
(0.002) 
0.482*** 
(0.031)
 
0.518*** 
(0.031)
 
-7.223** 
(3.488) 
63.357 
[0.000] 
9.411 
[0.966] 
I 2SLS 0.927*** 
(0.082)
 
0.855*** 
(0.041) 
 
-0.082 
(0.140) 
0.042 
(0.034) 
 
1.019*** 
(0.198) 
-0.106 
(0.197) 
6.894*** 
(1.959) 
38.719 
[0.107] 
at 29 
40.925 
[0.002] 
Restricted  1.000 0.857*** 
(0.044) 
-0.096 
(0.140) 
0.029 
(0.019) 
1.127*** 
(0.205) 
-0.127 
(0.205) 
7.008*** 
(2.179) 
37.635 
[0.106] 
at 28 
40.323 
[0.002] 
II  0.918*** 
(0.085)
 
0.901*** 
(0.069) 
0.266 
(0.228) 
0.011 
(0.016) 
0.721*** 
(0.163) 
0.232 
(0.162) 
10.112 
(7.075) 
47.769 
[0.000] 
38.510 
[0.003] 
Restricted  1.000 0.959*** 
(0.209) 
0.302 
(0.266) 
0.001 
(0.010) 
0.761*** 
(0.165) 
0.239 
(0.165) 
24.672 
(127.364) 
48.515 
[0.000] 
38.190 
[0.004] 
Notes: See Table 3.5 for details. 
)yˆy( tt −
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Table 3-7. Sub-sample Stability of the Reduced Form Parameters of the Baseline NKPC and Hybrid NKPC
  
)ˆ(11 tttbttft yyE −++= −+ λαpiαpiαpi   
 Time Period Model Estimator fαˆ  bαˆ  λα  Ljung-Box [Q(4)] 
Hansen 
Test 
Output gap 1959Q3-1982Q4 Baseline GMM 
 
0.965***  
(0.034)  
--  0.003  
(0.014)  
22.337  
[0.000]  
8.074  
[0.921]  
 
 Hybrid GMM 
 
1.071***  
(0.096)  
-0.105  
(0.086)  
0.003  
(0.016)  
19.669 
[0.000]  
7.469  
[0.915]  
Output gap  Baseline 2SLS 
 
0.964***  
(0.053)  
--  0.004  
(0.019)  
22.324  
[0.000]  
17.022  
[0.317]  
  
Hybrid 2SLS 
 
0.805***  
(0.195  
0.167  
(0.191)  
0.003  
(0.017)  
28.210 
[0.000]  
17.735 
[0.219]  
Output gap 
 
 
1983Q1- 2009Q2 Baseline GMM 1.000*** 
(0.012) 
-- 0.003 
(0.004) 
25.831 
[0.104] 
At 18 
7.300 
[0.992] 
 
 Hybrid GMM 0.714*** 
(0.038) 
0.264*** 
(0.040) 
0.002 
(0.002) 
42.677 
[0.000] 
7.294 
[0.992] 
Output gap  Baseline 2SLS 
 
1.005*** 
(0.046) 
-- -0.004 
(0.013) 
25.953 
At 18 
[0.101] 
14.714 
[0.741] 
 
 Hybrid 2SLS 
 
0.818*** 
(0.137 
0.180 
(0.147) 
-0.005 
(0.011) 
34.532 
[0.000] 
15.554 
[0.623] 
Labor Income Share 1959Q3-1982Q4 Baseline GMM 0.961*** 
(0.031) 
-- -0.004 
(0.026) 
22.159 
[0.000] 
8.165 
[0.917] 
 
 Hybrid GMM 1.070*** 
(0.093) 
-0.109 
(0.087) 
0.005 
(0.029) 
19.659 
[0.001] 
7.529 
[0.912] 
Labor Income Share  Baseline 2SLS 
 
0.919*** 
(0.054) 
-- 0.057 
(0.042) 
22.805 
[0.000] 
16.861 
[0.327] 
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
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 Hybrid 2SLS 
 
0.786*** 
(0.186) 
0.150 
(0.189) 
0.045 
(0.036) 
27.877 
[0.000] 
17.461 
[0.232] 
Labor Income Share 1983Q1-2009Q2 Baseline GMM 0.994*** 
(0.026) 
-- 0.011 
(0.030) 
25.759 
[0.105] 
at 18 
9.474 
[0.965] 
 
 Hybrid GMM 0.790*** 
(0.089) 
0.205** 
(0.084) 
-0.021 
(0.027) 
37.498 
[0.000] 
10.524 
[0.913] 
 Labor Income Share  Baseline 2SLS 1.014*** 
(0.046) 
-- -0.088 
(0.075) 
26.179 
[0.096] 
at 18 
9.702 
[0.960] 
 
 Hybrid 2SLS 0.873*** 
(0.163) 
0.131 
(0.161) 
-0.075 
(0.054) 
29.927 
[0.000] 
10.234 
[0.924] 
Non-Farm Labor 
Income Share 
1959Q3-1982Q4 Baseline GMM 0.973***  
(0.035)  
--  0.002  
(0.009)  
22.466  
[0.000]  
5.676  
[0.985]  
 
 Hybrid GMM 0.930***  
(0.069)  
0.049  
(0.069)  
0.000  
(0.010)  
23.938  
[0.000]  
5.508  
[0.977]  
Non-Farm Labor 
Income Share 
 Baseline 2SLS 0.913*** 
(0.064) 
-- 0.019 
(0.016) 
25.534 
[0.000] 
16.652 
[0.340] 
  Hybrid 2SLS 0.789*** 
(0.178) 
0.145 
(0.179) 
0.014 
(0.013) 
27.476 
[0.000] 
17.141 
[0.249] 
Non-Farm Labor 
Income Share 
1983Q1-2009Q2 Baseline GMM 0.994*** 
(0.025) 
-- 0.002 
(0.010) 
25.932 
[0.101] 
at 18 
9.492 
[0.964] 
 
 Hybrid GMM 0.767*** 
(0.085) 
0.230*** 
(0.079) 
-0.009 
(0.009) 
39.927 
[0.000] 
9.856 
[0.937] 
Non-Farm Labor 
Income Share 
 Baseline 2SLS 1.002*** 
(0.043) 
-- -0.025 
(0.025) 
26.059 
at 19 
[0.129] 
11.438 
[0.908] 
 
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
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Notes: The wage inflation from IV(GG JME,1999) is excluded to increase the number of observations in the first part of the sample period starting from 1959Q2 up to the 
break date.  
***/** denotes significance at 1 and 5 per cent levels, respectively.  
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Table 3-8. Sub-sample Stability of the Structural Parameters of the Baseline NKPC  
 
 
     
  
      
   
 Time Period β
 
θ  λα  D Ljung-Box [Q(4)] 
Hansen 
Test 
Labor Income Share 1983Q1-2009Q2 0.994*** 
(0.026) 
0.904*** 
(0.127) 
0.011 
(0.030) 
10.412 
(13.791) 
25.759 
[0.105] 
at 18 
9.474 
[0.965] 
Restricted  1.000 0.914*** 
(0.140) 
0.008 
(0.028) 
11.675 
(19.129) 
25.760 
[0.105] 
at 18 
9.516 
[0.976] 
Labor Income Share 1959Q3-1982Q4 0.966***  
(0.018) 
0.882***   
(0.032) 
0.020  
(0.011) 
8.484*** 
(2.318) 
22.755  
[0.000] 
11.856 
[0.690] 
Restricted  1.000 0.889 
(0.034)  
0.014 
(0.009)  
8.975*** 
(2.747) 
22.635  
[0.000]  
12.069 
[0.739]  
 
       
Non-farm Labor Income 
Share 
1959Q3-1982Q4 0.998***  
(0.021) 
0.928***  
(0.024) 
0.006 
(0.005)  
13.810*** 
(4.627) 
 
28.231  
[0.104]  
at 20  
7.496 
[0.942]  
  1.000 0.928*** 
(0.022) 
0.006 
(0.003)  
13.973*** 
(4.198) 
22.505  
[0.000]  
7.487 
[0.963] 
 
       
Non-farm Labor Income 
Share 
1983Q1-2009Q2 0.994*** 
(0.025) 
1.046*** 
(0.124) 
0.002 
(0.010) 
-21.568 
(57.491) 
25.932 
[0.101] 
at 18 
9.492 
[0.964] 
Restricted  1.000 0.966*** 0.001 29.560 25.891 9.580 
0}))ˆ)(1)(1({( 11 =−−−−− +− tttttt zyyE βpiβθθθpi
θθ
βθθ
α λ
−
=
−−
=
1
1
       ,
)1)(1( D
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
)yˆy( tt −
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(0.132) (0.009) (115.767) [0.102] 
at 18 
[0.975] 
Note: Estimates are based on the orthogonality conditions II, reported in the text. The Bartlett kernel, fixed Newey–West, HAC is used. The robust Standard Errors 
are reported in parentheses. P-values are in brackets. Wage Inflation is excluded from IV(GG JME,1999) to increase the number of observations in the first part of the 
sample period starting from 1959Q2 up to break date. The GMM method also uses pre-whitening. See Table 3.5 for other details. 
***/** denotes significance at 1 and 5 per cent levels, respectively.
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Chapter 4 
___________________________________________________________________ 
Gali and Monacelli Small Open Economy New Keynesian 
Phillips Curve and Inflation Dynamics 
 
4.1 Introduction 
The closed economy NKPC, based on the works of Gali and Gertler (1999) 
and Gali, Gertler and Lopez-Salido (2001), which relates current inflation to 
expected future inflation and a proxy for real economic activity (i.e., marginal cost 
or output gap) has been widely tested in the literature. The role of foreign factors 
such as trade openness and exchange rate fluctuations has not been considered in 
the closed economy NKPC. 
This chapter tests the Gali and Monacelli (2005) small open economy New 
Keynesian Phillips Curve [henceforth GMNKPC] for Australia. The GMNKPC is 
also based on theoretical micro-foundations and provides an explanation of nominal 
price rigidities in the economy. Contrary to the closed economy NKPC, discussed in 
Chapter 3, the GMNKPC also captures the interaction of a small open economy to 
the rest of the world. 
Gali and Monacelli (2005) have extended the New Keynesian Dynamic 
Stochastic General Equilibrium (DSGE) model to the small open economy. This 
model consists of two dynamic structural equations, such as open economy 
forward-looking NKPC and investment saving equations. These structural equations 
have been derived from the consumer’s utility function and producer’s optimal 
price-setting decisions. The Gali and Monacelli (2005) model is also defined with a 
monetary policy rule. The household consumes both domestically produced and 
imported goods. The prices of domestically produced goods are assumed to be 
sticky while prices of imports are flexible. The GMNKPC also has the Calvo (1983) 
price-setting structure, which explains nominal price rigidities in the economy. 
Foreign shocks, such as the terms of trade and real exchange rate, enter via the 
Consumer Price Index (henceforth CPI). The movements in the terms of trade 
and/or real exchange rate play an important role in the process of inflation 
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dynamics. This chapter tests both the terms of trade and real exchange rate 
specifications of the GMNKPC for Australia.  
This is the first comprehensive empirical examination of the theoretically 
derived GMNKPC for Australia. The GMNKPC has not been widely tested while 
some studies, discussed in Chapter 2, have tested the GMNKPC for the United 
Kingdom and Canada. However, the earlier empirical studies [e.g., see, Allsopp, 
Kara and Nelson (2006)] have partially estimated the GMNKPC in the sense that 
the measure of price stickiness has not been integrated in their empirical 
specification, thus, the empirical specification of these studies is incomplete.  
As a benchmark, the baseline NKPC and the hybrid NKPC were tested in 
Chapter 3. Australia is a small developed open economy and the small open 
economy NKPC based on the Gali and Monacelli (2005) model is tested in this 
chapter. Australia has had a flexible exchange rate system since 1984 and an 
independent central bank. These features, in particular, make Australia prominent 
and different from countries in the Euro-area for testing the GMNKPC.  
This chapter tests the GMNKPC for Australia over the sample period from 
1959Q3 to 2009Q4. The structural parameters, in particular, the measure of 
frequency of price stickiness and the estimate of the key openness parameter are 
estimated in both the terms of trade and real exchange rate specifications of the 
GMNKPC. In addition to estimating the GMNKPC across different time periods, 
the GMNKPC is also estimated using multiple sets of instruments to confirm 
stability of the parameters. The choice of instruments can affect the empirical 
results, discussed in Chapter 2. However, the results are stable in our study across 
five different sets of instruments, which are based on earlier empirical studies 
[Allsopp, Kara and Nelson (2006); Batini, Jackson and Nickell (2005) Guay, Luger 
and Zhu (2003); and Kara and Nelson (2003)] as well as estimation methods, the 
HAC-robust nonlinear GMM and OLS. 
The GMNKPC is supported by the Australian data over the sample period 
from 1983Q1 to 2009Q4. In contrast to empirical findings for the United Kingdom 
and Canada, the results for Australia show that the coefficient on the key openness 
parameter is positive and statistically significant. The size of the coefficient on 
frequency of price stickiness, which is less than one and statistically significant, is 
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between 0.94 and 0.98, suggesting that prices were fixed over seventeen quarters in 
Australia.7 The results are also different across the terms of trade and real exchange 
rate specifications of the GMNKPC. The coefficient on the key openness parameter 
is incorrectly signed (i.e., negative) in the terms of trade specification of the 
GMNKPC.  
The rest of this chapter is organized as follows. The model and estimation 
approach are discussed in section 4.2. The data construction is discussed in section 
4.3. The results from both the terms of trade and real exchange rate specifications of 
the GMNKPC are presented in section 4.4, and followed by concluding remarks in 
section 4.5. 
4.2 The Model and Estimation Approach 
The NKPC has been derived in a monopolistic, competitive environment 
where identical firms produce differentiated products and face similar kinds of 
restrictions in optimizing prices in the market. Firms choose the optimal price level, 
which maximizes the discounted sum of the current and expected profits over time. 
The price elasticity of demand for a product is assumed to be constant across firms. 
Gali and Monacelli (2005) extend these features of the Gali and Gertler (1999) 
closed economy NKPC to a small open economy NKPC.  
The small open economy NKPC based on Gali and Monacelli (2005) also 
has a Calvo (1983) price-setting structure, where a fraction of firms optimize prices 
in each period with probability )1( θ−
, 
while other firms keep prices unchanged 
with probability (θ ). This price-setting structure explains nominal price rigidities in 
the economy. Foreign shocks such as the terms of trade and exchange rate enter via 
the definition of CPI. In particular, the movements in the terms of trade and/or real 
exchange rate play an important role in inflation dynamics.  
The reduced form of the GMNKPC relates current inflation to expected 
inflation and output gap, as defined below. 
ttHttH xE ˆ1,, ακpiβpi += +     (4.1) 
                                                 
7
 See Chapter 6 for further discussion on the duration of price adjustment, which varies between the 
baseline NKPC, the hybrid NKPC and the GMNKPC.  
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Where ttt xxx −=ˆ
  
)( ϕσλκ αα +=      (4.2) 
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(4.3) 
tE is the expectation operator, txˆ  is the output gap, tH ,pi  is the domestic inflation, 
which is based on goods prices in the current time period.σ is the intertemporal 
elasticity of substitution in consumption.ϕ  measures the intertemporal labor-leisure 
choice.θ  is the measure of price stickiness. γ  is the measure of substitution 
between goods produced in other countries.η  is a measure of the substitution 
between domestic and foreign goods.α  is the share of the imported goods in home 
consumption and, hence, an index of openness. β  is the discount factor. 
The parameter α
 
is an estimate of the degree of openness, which affects 
inflation through its impact on the slope of the GMNKPC. Gali and Monacelli 
(2005) point out that, if  ;   or   011 ==⇒=== αωγησ the slope coefficient )( ϕσλκα +=  
of the open economy NKPC based on the domestic goods inflation is similar to the 
closed economy NKPC, as discussed and tested in Chapter 3.  
The CPI-based version of the GMNKPC is different from the domestic 
goods inflation version of the GMNKPC. The difference between domestic goods 
inflation, tH,pi , and the CPI inflation, tpi ,is proportional to the percentage change in 
the terms of trade, ts∆ . The terms of trade has been defined as the price of foreign 
goods in terms of home goods, in Gali and Monacelli (2005). In this context, the 
decline in the change in terms of trade implies a fall in the prices of foreign goods. 
ttHt s∆+= αpipi ,        (4.4) 
By using equations (4.4) and (4.1), the CPI based GMNKPC can be defined as 
follows: 
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[ ]11 ˆˆˆ ++ ∆−∆++= ttttttt sEsxE βακpiβpi α
    
 (4.5) 
The real exchange rate ( tq ) and the terms of trade ( ts ) are related to each 
other under the assumption of the complete exchange rate pass-through.  
tt sq )1( α−=         (4.6) 
The following real exchange rate specification of the GMNKPC is obtained 
by using the above relationship. 
[ ]11 ˆˆ1ˆ ++ ∆−∆−++= ttttttt qEqxE βα
α
κpiβpi α
    
 (4.7) 
The composite term, the difference between current terms of trade and the 
expected terms of trade, in equation (4.5), captures the features of an open economy 
NKPC. The coefficient,α , is the estimate of the key openness parameter. The 
GMNKPC based on the terms of trade assumes that the movements in the terms of 
trade and inflation are related over time. Similarly, the GMNKPC based on the real 
exchange rate in equation (4.7) also implies that the relationship between the 
movements in the real exchange rate and inflation holds over time. 
The main interest, in this study, is the empirical estimation of equations 
(4.5) and (4.7). The errors in the forecast of 1+tpi and 1+tq are uncorrelated with t or 
earlier time periods under the assumption of rational expectations, which provides 
the following orthogonality conditions for the terms of trade and the real exchange 
rate specifications of the GMNKPC. 
[ ] 0})ˆˆˆ{( 11 =∆−∆−−− ++ ttttttt zssxE βακβpipi α
   (4.8) 
0}])ˆˆ[
1
ˆ{( 11t =∆−∆
−
−−− ++ tttttt zqqxE βα
α
κβpipi α
    
(4.9)
 
Where tz  is a vector of instruments. The objective is to retrieve the structural 
parameters, in particular, βθ , andα . It is assumed that output gap and marginal 
cost are proportional. The structural parameters can also be identified by imposing 
restrictions  1=== γησ , as assumed by Gali and Monacelli (2005). The following 
terms of trade and real exchange rate specifications of the open economy NKPC are 
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obtained by substituting the reduced form equations (4.2) and (4.3) into equations 
(4.8) and (4.9), respectively. 
[ ] (4.10)     0})ˆˆˆ)1)(1({( 11 =∆−∆−−−−− ++ ttttttt zssxE βαθ
θβθβpipi
 
(4.11)      0}])ˆˆ[
1
ˆ
)1)(1({( 11t =∆−∆
−
−
−−
−− ++ tttttt zqqxE βα
α
θ
θβθβpipi  
Where tpi is the CPI inflation, tx  is the output gap, tq is the real exchange rate and 
ts is the terms of trade. The variables with (^) are in deviations from the steady 
state level. The structural parameters of the frequency of price adjustment (θ ), the 
estimate of the degree of openness (α ) and the discount factor ( β ) are estimated. 
The duration of price stickiness, such as
θ−
=
1
1D , on a quarterly basis is also 
calculated to determine how many quarters prices have remained fixed for in 
Australia. 
As a first step, OLS is used to estimate equations (4.8)-(4.11). OLS 
estimator may produce biased and inconsistent estimates. The HAC-robust 
nonlinear-GMM with the Bartlett kernel, Newey-West fixed is also applied to 
estimate equations (4.8)-(4.11). Different sets of instruments are used to analyze the 
stability of parameters in the GMNKPC. The first set of instruments is based on 
four lags each of inflation, output gap, terms of trade and the interest rate spread. 
The second set of instruments consists of four lags each of inflation, output gap and 
the terms of trade. The third set of instruments includes five lags of inflation and 
two lags each of output gap and terms of trade. The fourth set of instruments 
consists of four lags of inflation, two lags each of output gap, terms of trade, interest 
rate spread, and wage inflation. Finally, the fifth set of instruments includes four 
lags each of inflation, output gap, terms of trade, interest rate spread, and wage 
inflation. The order of lags is also confirmed by using lag length selection criteria. 
The lag lengths criteria like BIC and AIC suggest different lag lengths, which are 
also used in the estimation. However, the results are not very different. The Hansen 
(1982) test of the over-identifying restrictions is used to test the validity of all the 
instruments. 
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It is equally important to take into account structural breaks in the 
estimation. The Australian economy has gone through a number of important 
macroeconomic changes over the sample period 1959Q3-2009Q4. In this regard, as 
stated earlier in Chapter 3, the move from a fixed to a flexible exchange rate in the 
early 1980s and the adoption of inflation targeting policy in 1993 are important 
events. In addition, the periods of 1970s stagflation can also affect the empirical 
results over this sample period. The GMNKPC with and without structural breaks 
(1974, 1984 and 1993) is estimated to confirm the stability of the parameters. In 
addition, the GMNKPC over the three time regimes: (1) the full sample period 
(1959Q3-2009Q4) with and without structural breaks (1974, 1984 and 1993), (2) 
the sub-sample periods (1974Q1-2009Q4) with and without structural breaks (1984 
and 1993), and (3) the sub-sample period (1983Q1-2009Q4) with and without 
structural breaks (1993), are estimated to confirm the stability of the GMNKPC. 
4.3 Data and Variables 
The quarterly data set ranging from 1959:Q3 to 2009:Q4 has been obtained 
from the National Income Forecasting (NIF), the Australian Bureau of Statistics 
(ABS) and the Reserve Bank of Australia (RBA). The following variables are used.  
The CPI inflation, seasonally unadjusted, is obtained from the ABS database 
[Series ID: A2325846C]. Data on the real GDP is the chained volume estimate, 
seasonally adjusted, in millions of national currency, which is also obtained from 
the ABS [Series ID: A2304402X]. The output gap is calculated as the log GDP de-
trended with a fitted quadratic time trend. The data on interest rate is the three-
month [Series ID: A2454703J] and ten-year treasury bonds rate [Series ID: 
A2454705L], which are obtained from the NIF database. The interest rate spread is 
the difference between the ten and three-month rates. The log difference of average 
non-farm compensation per employee per week [Series ID A2454570R] is used as a 
proxy for wage inflation and the data are obtained from the NIF database. The terms 
of trade are constructed by using the prices of total goods debits; Index Number SA 
[Series ID: A3534913A] and total goods credits; Index Number SA [Series ID: 
A3534891X]. The measure of the real exchange rate is constructed by taking the 
inverse of the trade-weighted real exchange rate from RBA (Table F15) to make it 
consistent with the exchange rate definition of Gali and Monacelli (2005). 
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Figure 4.1 plots the inflation and output gaps. It is observed that inflation 
was very high in the early 1970s and has significantly dropped in the last two 
decades. Output gap and inflation exhibit co-movements over time. The movements 
in output gap and inflation are more closely related in the last decade, which shows 
that the output gap drives inflation over time.  
Figure 4.2 plots the shares of exports and imports as a percentage of GDP. It 
is observed that the share of imports has been increasing since the 1990s. The share 
of exports as a percentage of GDP has doubled to around 20% in the late 1990s, and 
remains constant during the last decade. 
Figure 4.3 plots the real exchange rate and the terms of trade. Both the real 
exchange rate and the terms of trade are de-trended with the quadratic time trend. 
The relationship between the terms of trade and real exchange rate is durable from 
the early 1980s to the early 1990s. Since then, the movements between the terms of 
trade and the real exchange rate have not been closely related. The terms of trade 
and the real exchange rate have also tended to move in the opposite directions 
during recent time periods.8 The terms of trade and exchange rate specifications of 
the GMNKPC, discussed in section 4.2, are linked to each other under the 
assumption that the exchange rate is proportional to the terms of trade, as defined in 
Eq. (4.6). 
4.4 Discussion of Results 
4.4.1 The terms of trade specification of the GMNKPC 
Tables (4.1)-(4.3) report the OLS estimates of the terms of trade 
specification of the GMNKPC over three time regimes. Columns (1) and (2) report 
the results with and without dummies for three major controls, such as the oil price 
shock in 1974, the  move from a fixed to a floating exchange rate in 1984, and the 
beginning of inflation targeting policies in 1993. 
Table 4.1 reports the estimates over the full sample period 1959Q3-2009Q4. 
The results show that the discount factor, β , is positive and statistically significant, 
as consistent with the prediction of the GMNKPC in Column (1). In particular, the 
                                                 
8
 The relationship between the terms of trade and the real exchange rate is also discussed in detail in 
Chapter 6. 
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size of the coefficient on the discount factor
 
drops from 0.984 to 0.864 in Column 
(2) after using three dummies for 1974, 1984 and 1993. The coefficient on the 
measure of price stickiness,θ , is positive, but it is greater than one as well as 
statistically insignificant. The coefficient on the key openness parameter, α , is 
positive, but it is very small in magnitude and statistically insignificant, which is 
contrary to the predictions of the GMNKPC. 
Table 4.2 reports the results over the sample period 1974Q1-2009Q4. 
Similar to the results in Table 4.1, the coefficient on the discount factor, β , is 
positive, statistically significant and also has a similar magnitude. The coefficient 
on the measure of the frequency of price stickiness is positive, greater than one and 
statistically insignificant. The coefficient on the key openness parameter is, again, 
incorrectly signed and statistically insignificant.  
Table 4.3 reports the estimates of the GMNKPC over the sample period 
1983Q1-2009Q4. It is found that the coefficient on the discount factor is positive 
and statistically significant. The coefficient on the measure of the frequency of price 
stickiness is positive, but it is statistically insignificant. The coefficient on the key 
openness parameter is incorrectly signed (i.e., negative) as well as statistically 
insignificant over the sample period from 1983 to 2009. These results are similar to 
the full sample period 1959Q3-2009Q4, in Table 4.1, and the sample period 
1974Q1-2009Q4 in Table 4.2 (that covers the periods after the oil price shock).  
The results from Tables (4.1)-(4.3) show that the terms of trade specification 
of the GMNKPC is not supported by the data. In particular, the coefficient on the 
key openness parameter, α , remains incorrectly signed (i.e., negative) and 
statistically insignificant. The coefficient on the measure of price stickiness,θ , is 
positive, but it remains greater than one as well as statistically insignificant. The 
expected inflation is treated as an endogenous variable in the closed economy 
NKPC. In this open economy NKPC specification, the expected terms of trade and 
expected exchange rate may be endogenous variables as they are also determined by 
the other macroeconomic fundamentals. The empirical results of the non-linear 
GMM with different sets of instruments are now reported over the same three 
sample periods. 
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The GMM estimates of the terms of trade specification of the GMNKPC are 
reported in Tables (4.4)-(4.9) with and without controls for 1974, 1984 and 1993. 
Table 4.4 reports the empirical estimates of the terms of trade specification of the 
GMNKPC for the full sample period 1959Q3-2009Q4. The table is organized as 
follows. Column (1) reports the results with four lags each of inflation, output gap, 
terms of trade and interest rate spread. In Column (2), four lags each of inflation, 
output gap and terms of trade are used. Column (3) includes five lags of inflation 
and two lags each of the output gap and the terms of trade. Column (4) consists of 
four lags of inflation, two lags each of the output gap, terms of trade, interest rate 
spread, and wage inflation. Finally, Column (5) includes four lags each of inflation, 
output gap, terms of trade, interest rate spread and wage inflation.  
The results show that the coefficient on the discount factor, β , is positive 
and statistically significant, but it is greater than one across different sets of 
instruments in Table 4.4. β  greater than one implies that the subjective  discount 
factor is negative, which is contrary to the theoretical predictions of the GMNKPC. 
The size of the coefficient on the discount factor, β , decreases with the dummies 
for 1974, 1984 and 1993 in other tables. However, the ‘true’ value of the coefficient 
on the subjective discount factor, β , would lie in the confidence interval that can be 
obtained using the point estimate of β . The 95 % confidence interval obtained from 
the point estimate of β = 1.033, column 1, Table 4.4 shows that the ‘true’ value of 
the coefficient on the discount factor, β , ranges between 1.002 to 1.063. The results 
in Table 4.4 and the rest of the results in other Tables show that the coefficient on 
the discount factor, β , ranges between this confidence interval in most cases. 
The coefficient on the measure of the frequency of price stickiness,θ , is positive 
and less than one, but it is statistically insignificant across different sets of 
instruments. The coefficient on the key openness parameter, α , is also incorrectly 
signed (i.e., negative) in Columns (1)-(4), while it is positive in Column (5). 
However, it remains statistically insignificant in all cases. The Hansen (1982) test 
shows that the instruments are valid in all cases here and in other estimations.  
Table 4.5 reports the GMM estimates of the terms of trade specification of 
the GMNKPC over the sample period 1959Q3-2009Q4 with dummies for 1974, 
1984 and 1993. The important finding is that the size of the coefficient on the 
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discount factor, β , drops with these dummies, and it is less than one, ranging from 
0.73 to 0.89. The coefficient on the measure of the frequency of price stickiness,θ , 
is positive, statistically significant and less than one in Column (3). The coefficient 
on the key openness parameter, α , is incorrectly signed (i.e., negative) and 
statistically insignificant in Columns (1)-(4). However, the coefficient on the key 
openness parameter turns out to be positive, but it is, again, statistically 
insignificant in Column (5). The results of the terms of trade specification of the 
GMNKPC, in general, are precise (i.e., less than one) with dummies for 1974, 1984 
and 1993. 
Tables 4.6 and 4.7 report the GMM estimates of the GMNKPC over the 
sample period 1974Q1-2009Q4 with and without controls for 1984 and 1993 
respectively. It is observed that the coefficient on the discount factor, β , is positive, 
statistically significant and also less than one with the 1984 and 1993 dummies in 
Table 4.7. The coefficient on the measure of the frequency of price stickiness,θ , is 
not statistically significant in Table 4.6 and also in Table 4.7.The standard error 
associated with the coefficient on the measure of the frequency of price stickiness is 
very large in both Tables 4.6 and 4.7, with and without 1983 and 1993 dummies, 
respectively. The coefficient on the key openness parameter, α , is either positive or 
negative, but it remains statistically insignificant in all cases in Tables 4.6 and 4.7.  
The empirical estimates of the NKPC with and without controls over the 
sample period 1983Q1-2009Q4 are reported in Tables 4.8 and 4.9. This sample 
period provides the empirical estimates after introduction of the flexible exchange 
rate regime in Australia. It is observed that the coefficient on the frequency of price 
stickiness is again positive, but it is statistically insignificant in all cases. Contrary 
to the earlier sample periods 1959Q3-2009Q4 and 1974Q1-2009Q4, the coefficient 
on the key openness parameter, α , is statistically significant, but it is incorrectly 
signed (i.e., negative) over this sample period (1983Q1-2009Q4). 
The results show that, consistent with the predictions of the GMNKPC, the 
discount factor is only statistically significant in the terms of trade specification. 
The coefficient on the frequency of price stickiness is positive, but it is only 
statistically significant in Column (3), Table 4.5. The coefficient on the key 
openness parameter, in most cases, is incorrectly signed (i.e., negative) in the terms 
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of trade specification of the GMNKPC. These results do not provide empirical 
support to the terms of trade specification of the GMNKPC. 
4.4.2 The exchange rate specification of the GMNKPC 
In this section, the exchange rate specification of the GMNKPC is tested 
with the OLS and GMM estimators. The results are again reported with and without 
the structural breaks in 1974, 1984, and 1993 over three time periods (1974Q1-
2009Q4, 1983Q1-2009Q4 and 1970Q3-2009Q4). 
The OLS estimates of the exchange rate specification of the GMNKPC are 
reported in Tables 4.10 and 4.11. Table 4.10 reports the results over the sample 
period 1974Q1-2009Q4, which show that the coefficient on the discount factor, β , 
is positive and statistically significant with and without dummies for 1984 and 1993 
in Columns (1) and (2), respectively. The coefficient on the measure of frequency 
of price stickiness,θ , is positive and statistically significant in Column (2). 
However, the size of the coefficient on the measure of frequency of price stickiness 
is greater than one. The coefficient on the key openness parameter, α , is 0.004 
without dummies in Columns (1), while the coefficient on the key openness 
parameter drops slightly to 0.003 with 1984 and 1993 dummies in Column (2). The 
size of the coefficient on the key openness parameter is very small, and it is 
statistically insignificant, contrary to the predictions of the GMNKPC. 
Table 4.11 reports the estimates of the exchange rate specification of the 
GMNKPC over the sample period 1983Q1-2009Q4. The results are also not very 
different from Table 4.10. The coefficient on the discount factor, β , is positive and 
statistically significant. The coefficient on the measure of the frequency of price 
stickiness,θ , and the coefficient on the key openness parameter,α , are positive but 
remain statistically insignificant in Columns (1) and (2). 
Tables 4.12 and 4.13 report the GMM estimates of the GMNKPC with and 
without controls over the sample period 1970Q3-2009Q4. The sets of instruments 
are the same, which were used in section 4.4.1, while the terms of trade are replaced 
with the real exchange rate. The coefficient on the discount factor, β , is positive 
and statistically significant, with and without the 1984 and 1993 dummies in Tables 
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4.12 and 4.13, respectively. The size of the coefficient on the discount factor also 
drops to less than one with the 1984 and 1993 dummies in Table 4.13. 
The coefficient on the key openness parameter,α , is positive and 
statistically significant only in Column (4), both with and without dummies in 
Tables 4.12 and 4.13. The size of the coefficient on the key openness parameter 
increases from 0.055 to 0.065 with the 1984 and 1993 dummies in Table 4.13. The 
coefficient on the measure of the frequency of price stickiness,θ , is positive and 
statistically significant in Columns (2) and (4) in Table 4.12. The coefficient on the 
measure of frequency of price stickiness,θ , is positive, and statistically significant 
as well as less than one in Column (4) in Table 4.13. The size of the coefficient on 
the measure of the frequency of price stickiness is 0.979 with dummies, and 0.94 
and 1.058 without dummies in Tables 4.13 and 4.12, respectively. In particular, the 
results in Column (4) provide full empirical support for the GMNKPC for Australia 
in Tables 4.13 and 4.12. 
Tables 4.14 and 4.15 report the empirical estimates over the sample period 
1974Q1-2009Q4, after the oil price shocks. The coefficient on the discount 
factor, β , remains positive and statistically significant before and after 1984 and 
1993 dummies. The size of the coefficient on the discount factor significantly 
decreases, and ranges from 0.79 to 0.89 with the 1984 and 1993 dummies. The 
coefficient on the measure of the frequency of price stickiness,θ , is statistically 
insignificant in both Tables 4.14 and 4.15. The size of the coefficient on the 
measure of the frequency of price stickiness is greater than one with the 1984 and 
1993 dummies in Table 4.15. The coefficient on the key openness parameter,α , is 
positive and statistically significant only in Column (4) in both Tables 4.14 and 
4.15.  
Tables 4.16 and 4.17 report the GMM estimates of the GMNKPC with and 
without the dummy for 1993 over the sample period 1983Q1-2009Q4. The results 
show that, consistent with the predictions of the GMNKPC, the coefficient on the 
key openness parameter,α , is always positive and statistically significant across 
different sets of instruments as well as with and without the 1993 dummy in Tables 
4.16 and 4.17. The size of the coefficient on the key openness parameter varies 
from 0.044 to 0.105. The coefficient on the discount factor, β , is also positive and 
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statistically significant, while the size of the coefficient on the discount factor is 
greater than one, in most cases, in Tables 4.16 and 4.17. The coefficient on the 
frequency of price stickiness,θ , is positive, and less than one, but it is not 
statistically significant in all the columns. 
The empirical findings, in general, show that the terms of trade specification 
of the GMNKPC is partially supported by the Australian data. The coefficient on 
the key openness parameter is incorrectly signed (i.e., negative) in most cases. The 
coefficient on the frequency of price stickiness is also not statistically significant in 
the terms of trade specification of the GMNKPC. The coefficient on the discount 
factor is positive and statistically significant in all cases. On the other hand, the real 
exchange rate specification of the GMNKPC is supported by the Australian data 
over the recent sample period from 1983Q1 to 2009Q4. Consistent with the 
prediction of the GMNKPC, the results show that the coefficient on the discount 
factor is positive and statistically significant with and without the dummies for 1983 
and 1994. The coefficient on the frequency of price stickiness is positive, but the 
associated standard errors are large and, as a result, the coefficient on the frequency 
of price stickiness is not statistically significant. The coefficient on the key 
openness parameter is always positive and statistically significant over the sample 
period 1983Q1-2009Q4. These results show that the relationship between 
movements in the real exchange rate and inflation, which the GMNKPC predicts, 
holds for Australia in the recent time periods. 
4.5 Conclusion 
Gali and Monacelli (2005) have extended the closed economy NKPC to a 
small open economy NKPC, which takes into account the features of a small open 
economy, where the terms of trade and real exchange rate play an important role in 
the process of inflation dynamics. The present chapter tests both the terms of trade 
and real exchange rate specifications of the GMNKPC for Australia. The exchange 
rate specification of the GMNKPC better explains inflation dynamics for the 
Australian economy. 
Consistent with predictions of the GMNKPC, the coefficient on the discount 
factor, β , remains positive and statistically significant in the terms of trade 
specification of the GMNKPC. The size of the coefficient on the discount factor 
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also becomes less than one with the dummies for 1974, 1984 and 1993. The 
coefficient on the frequency of price stickiness,θ , is also positive, but it is not 
statistically significant in most cases. The coefficient on the key openness 
parameter, α , is incorrectly signed (i.e., negative) in the terms of trade 
specification of the GMNKPC, which is contrary to the theoretical predictions of 
the GMNKPC. 
In the real exchange rate specification of the GMNKPC, the coefficient on 
the discount factor is also positive and statistically significant, with and without the 
dummies for 1974, 1984 and 1993. The size of the coefficient on the discount factor 
becomes less than one with these dummies. The coefficient on the frequency of 
price stickiness is positive but, like the terms of trade specification of the 
GMNKPC, it is also not statistically robust in the real exchange rate specification of 
the GMNKPC. The size of the coefficient on the frequency of price stickiness, 
which is less than one and also statistically significant, ranges between 0.94 and 
0.98, suggesting that prices were fixed over seventeen quarters in Australia. The 
coefficient on the key openness parameter is always positive and statistically 
significant after the floating of the Australian dollar (the sample period 1983Q1-
2009Q4). The size of the coefficient on the key openness parameter varies from 
0.044 to 0.105, which is, however, low compared to the degree of openness in 
Australia. 
The results show that the GMNKPC can explain the process of inflation 
dynamics for Australia. These empirical findings, in our study, do not provide 
support to Allsopp, Kara and Nelson (2006), who report that the GMNKPC is not 
supported by both the United Kingdom and Australian data. They find that the 
coefficient on the key openness parameter is incorrectly signed (i.e., negative) and 
statistically insignificant. In our study, the coefficient on the key openness 
parameter is always positive and statistically significant over the sample period 
from 1983 to 2009. The empirical findings of the present chapter are also different 
from the earlier results of Guay, Luger and Zhu (2003) in the case of Canada. They 
find that both the terms of trade and exchange rate specifications of the GMNKPC 
are not supported by the Canadian data. However, like our study, Guay, Luger and 
Zhu (2003) also report a similar duration of price adjustment of around seventeen 
quarters in Canada. 
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This chapter establishes the evidence that the theoretically-derived model of 
a small open economy NKPC in Gali and Monacelli (2005) has relevance for 
Australia. The GMNKPC explains inflation dynamics for Australia, but the terms of 
trade and real exchange rate specifications of the GMNKPC provide different 
empirical results. As discussed in detail in Chapter 6, one of the reasons, besides the 
absence of a stable, long-run relationship between the real exchange rate and terms 
of trade [Gruen and Wilkinson (1994)], is that the terms of trade and real exchange 
rate do not move together in some periods in Australia. 
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Figure 4-1. Inflation (CPI) and Output Gap 
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Figure 4-2. Exports and Imports as percentage of GDP 
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Figure 4-3. The Exchange Rate and Terms of Trade 
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Table 4-1. OLS Estimates of the Terms of Trade Specification of the GMNKPC 
(1959Q3-2009Q4) 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
--------------------------------------------------------------------------- 
(1) (2) 
--------------------------------------------------------------------------- 
Constant 0.001   0.011*** 
(0.00097)  (0.0033) 
 
β   0.984***  0.864*** 
(0.020)  (0.033) 
 
θ   1.008   1.076 
(2345.7)  (2574.5) 
 
α   0.006   0.007 
(0.012)  (0.013) 
 
Dum74    -0.013*** 
(0.0035) 
 
Dum84    -0.008** 
(0.0027) 
 
Dum93    0.005* 
(0.0024) 
------------------------------------------------------------------------ 
N  198   198 
r2  0.935   0.943 
------------------------------------------------------------------------ 
Robust Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 4-2. OLS Estimates of the Terms of Trade Specification of the GMNKPC 
(1974Q1-2009Q4) 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
------------------------------------------------------------------------- 
(1) (2)    
------------------------------------------------------------------------- 
                                          
Constant  0.001   0.011** 
(0.0012)  (0.0036) 
                                           
β    0.989***  0.870*** 
(0.021)  (0.039) 
                                           
θ    1.005   1.035 
(23430.5)  (0.52) 
                                           
α    -0.006   -0.004 
(0.017)  (0.018) 
                                           
Dum84     -0.007* 
(0.0028) 
                                           
Dum93     0.005 
(0.0027) 
------------------------------------------------------------------------- 
N   144   144 
r2   0.939   0.944 
------------------------------------------------------------------------- 
Robust Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
CHAPTER FOUR 
80 
 
 
Table 4-3. OLS Estimates of the Terms of Trade Specification of the GMNKPC 
(1983Q1-2009Q4) 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
 
Where  θ
θβθλ ))(( −−= 11
 
 
---------------------------------------------------------------------- 
(1) (2) 
---------------------------------------------------------------------- 
   
Constant 0.001   0.002 
(0.0012)  (0.0013) 
                                           
β   0.969***  0.928*** 
(0.028)  (0.043) 
                                           
θ   1.016   1.038 
(2241.0)  (2578.2) 
                                           
α   -0.023   -0.024 
(0.028)  (0.029) 
                                           
Dum93    0.004 
(0.0028) 
---------------------------------------------------------------------- 
N  108   108 
r2  0.889   0.894 
---------------------------------------------------------------------- 
Robust Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 4-4. GMM Estimates of the Terms of Trade Specification of the GMNKPC 
(1959Q3-2009Q4) 
 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
-------------------------------------------------------------------------------------------------- 
(1)  (2)   (3)              (4)  (5) 
 -------------------------------------------------------------------------------------------------- 
 
Constant -0.002* -0.001* -0.001  -0.001   -0.001 
(0.00089) (0.00058) (0.00060) (0.00059)     (0.00090) 
                                                                           
β   1.033*** 1.026*** 1.025*** 1.019***        1.014*** 
(0.016) (0.010) (0.011) (0.0098) (0.013) 
                                                                           
θ   0.984  0.987  0.988  1.008  0.993 
(19281.9) (16257.0) (20680.9) (0.62)           (21968.1) 
                                                                           
α   -0.003  -0.129  -0.090  -0.021  0.042 
(0.031) (0.068) (0.10)  (0.067) (0.032) 
---------------------------------------------------------------------------------------------------- 
N  194  194  193  151  149 
Hansen's J test 18.985  7.729  7.387  6.299  9.031 
P-value 0.124  0.562  0.287  0.710  0.939 
---------------------------------------------------------------------------------------------------- 
 
Notes: The Bartlett kernel, Newey-West fixed, HAC-Robust Standard errors are reported in 
parentheses.  *p<0.05, **p<0.01, ***p<0.001 
Column (1) consists of 4 lags each of inflation, output gap, terms of trade and interest rate spread. 
Column (2) consists of 4 lags each of inflation, output gap and terms of trade. 
Column (3) includes 5 lags of inflation, 2 lags of output gap, and 2 lags of terms of trade. 
Column (4) consists of 4 lags of inflation, 2 lags each of output gap, terms of trade, interest rate 
spread, and wage inflation. 
Column (5) includes 4 lags each of inflation, output gap, terms of trade, interest rate spread, and 
wage inflation. 
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Table 4-5. GMM Estimates of the Terms of Trade Specification of the GMNKPC 
with Structural Breaks (1959Q3-2009Q4) 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
----------------------------------------------------------- 
(1) (2)  (3)  (4)  (5) 
----------------------------------------------------------- 
 
Constant 0.028** 0.071*  0.094  0.015  0.009*** 
(0.010) (0.030) (0.066) (0.0082) (0.0028) 
 
β   0.883*** 0.766*** 0.731*** 0.891*** 0.892*** 
(0.054) (0.13)  (0.20)  (0.047) (0.027)  
 
θ   1.064  1.142  0.832** 1.060  1.059 
(57271.1) (283363.8) (0.32)  (49669.8) (9560.0) 
 
α   -0.027  -0.091  -0.340  -0.055  0.021 
(0.042) (0.097) (0.24)  (0.070) (0.029) 
 
Dum74 -0.030** -0.050* -0.074* -0.031**        -0.025*** 
(0.0096) (0.021) (0.035) (0.011) (0.0054) 
 
Dum84 -0.017* -0.056* -0.060  -0.013           -0.008*** 
(0.0085) (0.027) (0.064) (0.0066) (0.0020) 
 
Dum93 -0.008  -0.025  -0.043  0.003  0.006**  
  (0.0062) (0.021) (0.040) (0.0050) (0.0024) 
---------------------------------------------------------------- 
N  194  194  193  151  149 
Hansen's J test 7.732  5.285  2.982  9.145  7.264    
P-value 0.655  0.508  0.394  0.166  0.924 
---------------------------------------------------------------- 
Notes: See Table 4.4 for details. 
Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001
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Table 4-6. GMM Estimates of the Terms of Trade Specification of the GMNKPC 
(1974Q1-2009Q4) 
 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
----------------------------------------------------------------------------------------------------- 
(1)  (2)  (3)  (4)  (5) 
----------------------------------------------------------------------------------------------------- 
 
Constant -0.001  -0.001  -0.001  -0.001* -0.001 
(0.00084) (0.00058) (0.00059) (0.00072)     (0.00071) 
 
β   1.025*** 1.027*** 1.028*** 1.034*** 1.019*** 
(0.014) (0.011) (0.0099) (0.013) (0.013) 
 
θ   0.988  0.987  0.986  0.984  0.990 
 (15431.4) (17115.3) (18181.5) (48454.3)       (14836.0) 
 
α   0.003  -0.021  -0.001  0.004  0.044 
(0.052) (0.049) (0.11)  (0.088) (0.038) 
----------------------------------------------------------------------------------------------------- 
N  144  144  144  144  144 
Hansen's J test 8.160  6.510  6.163  8.848  7.702 
P-value 0.833  0.688  0.405  0.451  0.973 
----------------------------------------------------------------------------------------------------- 
Notes: See Table 4.4 for details. 
Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 4-7. GMM Estimates of the Terms of Trade Specification of the GMNKPC 
with Structural Breaks (1974Q1-2009Q4) 
 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
------------------------------------------------------------------------------------------------------------------- 
(1)  (2)  (3)  (4)  (5) 
------------------------------------------------------------------------------------------------------------------- 
 
Constant 0.012** 0.019*  0.009  0.006  0.010** 
(0.0044) (0.0083) (0.022) (0.0045) (0.0033) 
 
β   0.859*** 0.820*** 0.869*** 0.901*** 0.872*** 
(0.042) (0.058) (0.072) (0.032) (0.036) 
 
θ   1.079  1.104  1.073  1.053  1.071 
(27054.4) (43082.4) (109685.9) (42907.5) (2294.3) 
 
α   -0.014  -0.038  -0.079  0.008  0.036 
(0.055) (0.059) (0.10)  (0.065) (0.040) 
 
Dum84 -0.010*** -0.017* -0.008  -0.005           -0.008*** 
(0.0030) (0.0064) (0.019) (0.0037) (0.0023) 
 
Dum93 0.008** 0.007  0.009  0.008** 0.008**  
(0.0028) (0.0043) (0.013) (0.0026) (0.0025) 
------------------------------------------------------------------------------------------------------------------- 
N  144  144  144  144  144 
Hansen's J test 7.150  8.659  9.231  6.346  7.702 
P-value 0.787  0.278  0.056  0.500  0.935 
-------------------------------------------------------------------------------------------------------------------
Notes: See Table 4.4 for details. 
Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 4-8. GMM Estimates of the Terms of Trade Specification of the GMNKPC 
(1983Q1-2009Q4) 
 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
------------------------------------------------------------------------------------------------------------------- 
(1) (2)  (3)  (4)  (5) 
------------------------------------------------------------------------------------------------------------------- 
 
Constant -0.002*** -0.002** -0.002** -0.002*** -0.001** 
(0.00053) (0.00067) (0.00073) (0.00060)       (0.00045) 
 
β   1.065*** 1.069*** 1.081*** 1.075*** 1.054*** 
(0.014)  (0.022) (0.024) (0.019) (0.011) 
 
θ   0.969  0.967  0.962  0.965  0.974 
(11384.3) (13017.0) (16167.0) (13978.8) (7997.3) 
 
α   -0.092*** -0.094*** -0.090** -0.091***      -0.066*** 
(0.014) (0.026) (0.029) (0.018) (0.015) 
-------------------------------------------------------------------------------------------------------------------
N  108  108  108  108  108 
Hansen's J test 5.535  5.227  5.022  5.261  5.640 
P-value 0.961  0.814  0.541  0.811  0.995 
------------------------------------------------------------------------------------------------------------------- 
Notes: See Table 4.4 for details. 
Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 4-9. GMM Estimates of the Terms of Trade Specification of the GMNKPC 
with Structural Breaks (1983Q1-2009Q4) 
 
 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
------------------------------------------------------------------------------------------------------------------- 
(1) (2)  (3)  (4)  (5) 
------------------------------------------------------------------------------------------------------------------- 
  
Constant -0.001  -0.001  -0.001  -0.001  -0.001 
(0.00062) (0.0014) (0.0014) (0.00071)       (0.00057) 
 
β   1.003*** 0.994*** 0.997*** 1.013*** 0.984*** 
(0.021) (0.044) (0.042) (0.029) (0.019) 
 
θ   0.999  1.003  1.002  0.993  1.008 
(26685.9) (28754.3) (22559.5) (15185.7)       (11987.2) 
 
α   -0.093*** -0.104*** -0.108** -0.091***      -0.068*** 
(0.015) (0.029) (0.036) (0.022) (0.016) 
 
Dum93 0.005*** 0.006*  0.007*  0.005** 0.005*** 
(0.0013) (0.0030) (0.0029) (0.0016) (0.0012) 
------------------------------------------------------------------------------------------------------------------- 
N  108  108  108  108  108 
Hansen's J test 5.592  6.861  5.952  5.060  5.678 
P-value 0.935  0.552  0.311  0.751  0.991 
------------------------------------------------------------------------------------------------------------------- 
Notes: See Table 4.4 for details. 
Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
 
CHAPTER FOUR 
87 
 
 
Table 4-10. OLS Estimates of the Real Exchange Rate Specification of the 
GMNKPC (1974Q1-2009Q4) 
]qˆEqˆ[xˆE ttttttt 11 1 ++ ∆−∆−++= βα
αλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
---------------------------------------------------------------------- 
(1) (2) 
---------------------------------------------------------------------- 
 
Constant 0.001   0.011** 
(0.0012)  (0.0036) 
 
β   0.990***  0.869*** 
(0.021)  (0.040) 
 
θ   1.005   1.023** 
(5566.2)  (0.39) 
 
α   0.004   0.003 
(0.015)  (0.015) 
 
Dum84    -0.007* 
(0.0028) 
 
Dum93    0.005 
(0.0026) 
----------------------------------------------------------------------- 
N  144   144 
r2  0.939   0.944 
----------------------------------------------------------------------- 
Robust Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 4-11. OLS Estimates of the Real Exchange Rate Specification of the 
GMNKPC (1983Q1-2009Q4) 
]qˆEqˆ[xˆE ttttttt 11 1 ++ ∆−∆−++= βα
αλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
---------------------------------------------------------------- 
(1) (2) 
---------------------------------------------------------------- 
 
Constant 0.001   0.002 
(0.0013)  (0.0013) 
 
β   0.977***  0.931*** 
(0.028)  (0.043) 
 
θ   1.012   1.036 
(3909.9)  (3754.5) 
 
α   0.024   0.015 
(0.016)  (0.016) 
                                           
Dum93    0.004 
(0.0027) 
---------------------------------------------------------------- 
N  108   108 
r2  0.888   0.894 
---------------------------------------------------------------- 
Robust Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 4-12. GMM Estimates of the Real Exchange Rate Specification of the 
GMNKPC (1970Q3-2009Q4) 
]qˆEqˆ[xˆE ttttttt 11 1 ++ ∆−∆−++= βα
αλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
----------------------------------------------------------------------------------------------------- 
              (1) (2)  (3)  (4)  (5) 
----------------------------------------------------------------------------------------------------- 
 
Constant -0.002  -0.001  -0.001  -0.001  -0.001 
(0.0012) (0.00063) (0.00069) (0.00059)       (0.00092) 
 
β   1.028*** 1.023*** 1.020*** 1.017*** 1.012*** 
(0.020) (0.011) (0.011) (0.0093) (0.013) 
 
θ   0.986  0.940*** 0.990  1.058*** 0.994 
(25032.9) (0.19)  (22533.5) (0.16)            (19732.9) 
 
α   -0.005  0.004  0.037  0.055** -0.004 
(0.030) (0.033) (0.039) (0.021)  (0.021) 
----------------------------------------------------------------------------------------------------- 
N  154  154  156  151  149 
Hansen's J test 16.867  6.378  5.729  6.392   8.376 
P-value 0.205  0.702  0.454  0.700   0.958 
----------------------------------------------------------------------------------------------------- 
Notes: The Bartlett kernel, Newey-West fixed, HAC-Robust Standard errors are reported in 
parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
Column (1) consists of 4 lags each of inflation, output gap, real trade-weighted exchange rate and 
interest rate spread. 
Column (2) consists of 4 lags each of inflation, output gap and real trade-weighted exchange rate. 
Column (3) includes 5 lags of inflation, 2 lags of output gap, and 2 lags of real trade-weighted 
exchange rate. 
Column (4) consists of 4 lags of inflation, 2 lags each of output gap, real trade-weighted exchange 
rate, interest rate spread, and wage inflation. 
Column (5) includes 4 lags each of inflation, output gap, real trade-weighted exchange rate, 
interest rate spread, and wage inflation. 
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Table 4-13. GMM Estimates of the Real Exchange Rate Specification of the 
GMNKPC with Structural Breaks (1970Q3-2009Q4) 
]qˆEqˆ[xˆE ttttttt 11 1 ++ ∆−∆−++= βα
αλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
----------------------------------------------------------------------------------------------------- 
(1) (2)  (3)  (4)  (5) 
----------------------------------------------------------------------------------------------------- 
 
Constant 0.004  0.007  -0.003  0.000  0.002 
(0.0049) (0.0097) (0.016) (0.0053) (0.0034) 
 
β   0.876*** 0.869*** 0.947*** 0.902*** 0.893*** 
(0.038) (0.054) (0.043) (0.039) (0.030) 
 
θ   1.069  1.073  1.028  0.979*** 1.058 
(31314.3) (46754.0) (73638.7) (0.18)            (22158.9) 
 
α   -0.012  0.033  0.051  0.065*  0.001 
(0.026) (0.038) (0.040) (0.026) (0.019) 
 
Dum84 -0.004  -0.006  0.002  -0.000  -0.002 
(0.0035) (0.0071) (0.014) (0.0045) (0.0024) 
 
Dum93 0.011*** 0.010  0.009  0.011*** 0.010*** 
(0.0033) (0.0072) (0.0092) (0.0026) (0.0019) 
----------------------------------------------------------------------------------------------------- 
N  154  154  156  151  149 
Hansen's J test 9.466  11.519  6.221  5.919  6.773 
P-value 0.579  0.118  0.183  0.549  0.964 
----------------------------------------------------------------------------------------------------- 
Notes: See Table 4.12 for details.  
Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 4-14. GMM Estimates of the Real Exchange Rate Specification of the 
GMNKPC (1974Q1-2009Q4) 
]qˆEqˆ[xˆE ttttttt 11 1 ++ ∆−∆−++= βα
αλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
------------------------------------------------------------------------------------------------------------------- 
(1) (2)   (3)  (4)  (5) 
------------------------------------------------------------------------------------------------------------------- 
 
Constant -0.001  -0.001  -0.001  -0.001  -0.000 
(0.00084) (0.00063) (0.00060) (0.00073)       (0.00073) 
 
β   1.024*** 1.027*** 1.026*** 1.027*** 1.019*** 
(0.013) (0.010) (0.011) (0.012) (0.011) 
 
θ   0.988  0.987  0.87  0.987  0.991 
(15104.8) (16760.1 (16750.9) (18133.3)       (14182.0) 
 
α   -0.017  -0.003  0.027  0.053*  -0.007 
(0.024) (0.034) (0.041) (0.023) (0.021) 
------------------------------------------------------------------------------------------------------------------- 
N  144  144  144  144  144 
Hansen's J test 8.199  6.447  6.056  6.800  7.702 
P-value 0.830  0.694  0.417  0.658  0.973 
------------------------------------------------------------------------------------------------------------------- 
Notes: See Table 4.12 for details.  
Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 4-15. GMM Estimates of the Real Exchange Rate Specification of the 
GMNKPC with Structural Breaks (1974Q1-2009Q4) 
]qˆEqˆ[xˆE ttttttt 11 1 ++ ∆−∆−++= βα
αλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
----------------------------------------------------------------------------------------------------- 
            (1)                    (2)  (3)  (4)  (5) 
----------------------------------------------------------------------------------------------------- 
 
Constant 0.013*** 0.024*  0.015  0.007  0.009** 
(0.0030) (0.010) (0.024) (0.0051) (0.0029) 
 
β   0.856*** 0.799*** 0.854*** 0.899*** 0.875*** 
(0.036) (0.076) (0.072) (0.038) (0.035) 
 
θ   1.081  1.119  1.082  1.055  1.069 
(27007.7) (57232.1) (113349.2)  (52.4)            (22042.4) 
 
α   -0.023  0.003  0.048  0.057*  -0.010 
(0.020) (0.036) (0.049) (0.023) (0.020) 
 
Dum84 -0.011*** -0.020** -0.013  -0.006           -0.008*** 
(0.0023) (0.0079) (0.021) (0.0044) (0.0022) 
 
Dum93 0.007** 0.005  0.006  0.008** 0.008*** 
(0.0024) (0.0044) (0.014) (0.0025) (0.0021) 
----------------------------------------------------------------------------------------------------- 
N  144  144  144  144  144 
Hansen's J test 7.044  7.239  8.648  6.043  7.678 
P-value 0.796  0.404  0.071  0.535  0.936 
----------------------------------------------------------------------------------------------------- 
Notes: See Table 4.12 for details. 
Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 4-16. GMM Estimates of the Real Exchange Rate Specification of the 
GMNKPC (1983Q1-2009Q4) 
]qˆEqˆ[xˆE ttttttt 11 1 ++ ∆−∆−++= βα
αλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
----------------------------------------------------------------------------------------------------- 
(1) (2)  (3)  (4)  (5) 
----------------------------------------------------------------------------------------------------- 
 
Constant -0.002** -0.002*** -0.002**  -0.002*** -0.002* 
(0.00070) (0.00054) (0.00079) (0.00048)       (0.00090) 
 
β   1.072*** 1.069*** 1.077*** 1.077*** 1.058*** 
(0.015) (0.014) (0.022) (0.014) (0.017) 
 
θ   0.966  0.967  0.963  0.963  0.972 
(17305.9) (16366.0) (15488.0) (14770.9)       (18100.3) 
 
α   0.060*** 0.065*** 0.105*** 0.064*** 0.044*** 
(0.0095) (0.011) (0.017) (0.013) (0.0100) 
----------------------------------------------------------------------------------------------------- 
N  108  108  108  108  108 
Hansen's J test 7.036  5.195  5.076  5.204  10.888 
P-value 0.900  0.817  0.534  0.816  0.862 
----------------------------------------------------------------------------------------------------- 
Notes: See Table 4.12 for details.  
Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 4-17. GMM Estimates of the Real Exchange Rate Specification of the 
GMNKPC with Structural Breaks (1983Q1-2009Q4) 
]qˆEqˆ[xˆE ttttttt 11 1 ++ ∆−∆−++= βα
αλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
----------------------------------------------------------------------------------------------------- 
(1)  (2)   (3)   (4)   (5) 
----------------------------------------------------------------------------------------------------- 
 
Constant -0.002** -0.001  -0.002  -0.002* -0.001* 
(0.00056) (0.0013) (0.0010) (0.00064)      (0.00050) 
 
β   1.014*** 0.985*** 1.008*** 1.015*** 0.993*** 
(0.019) (0.053) (0.037) (0.025) (0.016) 
 
θ   0.993  1.008  0.996  0.993  1.003 
(7280.8) (35679.2) (21268.5) (17677.4) (7009.3) 
 
α   0.067*** 0.060** 0.098*** 0.068*** 0.053*** 
(0.0094) (0.019) (0.019) (0.013) (0.0073) 
 
Dum93 0.005** 0.006  0.005  0.005*  0.005*** 
(0.0016) (0.0042) (0.0035) (0.0020) (0.0013) 
----------------------------------------------------------------------------------------------------- 
N  108  108  108  108  108 
Hansen's J test 5.302  7.557  6.120  5.054  5.422 
P-value 0.947  0.478  0.295  0.752  0.993 
----------------------------------------------------------------------------------------------------- 
Notes: See Table 4.12 for details.  
Standard errors in parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Chapter 5 
__________________________________________________________________ 
Gali and Monacelli New Keynesian Phillips Curve: 
Evidence from commodity exports 
 
5.1 Introduction 
The Gali and Monacelli (2005) small open economy New Keynesian 
Phillips Curve [GMNKPC] has not been widely tested in the literature. However, 
available empirical evidence, as discussed in detail in Chapter 2, shows that the 
GMNKPC is not supported by the United Kingdom and Canadian data.9 The 
empirical studies find that the coefficient on the key openness parameter is 
incorrectly signed (i.e., negative), contrary to the theoretical predictions of the 
GMNKPC. The estimation of the GMNKPC, for Australia in Chapter 4, shows that 
the coefficient on the key openness parameter is positive and statistically significant 
in the exchange rate specification of the GMNKPC. However, the coefficient on the 
key openness parameter is incorrectly signed (i.e., negative) in the terms of trade 
specification of the GMNKPC. 
Australian exporters are not “price-takers” in the international market [Swift 
(1998)], hence, the terms of trade are not fully exogenous. Australia has ‘some’ 
monopoly power in the international market. The objective of this chapter is to test 
both the terms of trade and real exchange rate specifications of the GMNKPC with 
new and alternative measures of the terms of trade and the real exchange rate. The 
commonly used export price index does not distinguish between those exports 
where Australia may have some market power and those where the share of the 
world market is so small that we are “price-takers”. The new measure of the terms 
of trade is based on the twenty main Australian commodity exports, as discussed in 
detail in section 5.2. The real exchange rate specification of the GMNKPC is also 
carefully investigated using an alternative measure of the real exchange rate, which 
is non-trade-weighted and based on unit labor cost. The divergence between the 
trade-weighted real exchange rate and the terms of trade has increased in Australia 
                                                 
9
 See Allsopp, Kara and Nelson (2006); Guay, Luger and Zhu (2003); and Kara and Nelson (2003) 
for further detail. 
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during the last decade. The trade-weighted real exchange rate based on core 
consumer price indices was used in Chapter 4 and the results provide strong 
empirical support for the real exchange rate specification of the GMNKPC. This 
empirical support for the real exchange rate specification of the GMNKPC is re-
evaluated using a non-trade-weighted real exchange rate based on unit labor cost.  
Recent research has also estimated the Phillips Curve at commodities and 
sectoral level data to capture heterogeneity in price changes across different goods 
and sectors. The empirical findings show that the higher level of heterogeneity in 
price changes exists at micro level data. Imbs, Jondeau and Pelgrin (2011) estimate 
the NKPC using sectoral level data for France, and find that prices are forward-
looking while the duration of nominal price rigidities is between two quarters and 
almost two years at micro level sectoral data. However, the aggregated data shows 
that the duration of price adjustment is less than one year. The heterogeneity in 
price changes across different manufacturing industries and products has also been 
widely discussed in the case of the United States [Bils and Klenow (2004), 
Nakamura and Steinsson (2008) and other studies, as discussed in Chapter 2]. 
The terms of trade specification based on the twenty main commodity 
exports provide partial support to the GMNKPC in this chapter. The discount factor 
is found to be positive and statistically significant in all cases. The measure of the 
frequency of price stickiness is positive but not statistically significant in most 
cases. The coefficient on the key openness parameter is incorrectly signed (i.e., 
negative) in all cases. On the other hand, the real non-trade-weighted exchange rate 
based on unit labor cost compared to the real trade-weighted exchange rate based on 
core consumer price indices, provides better empirical results for the real exchange 
rate specification of the GMNKPC. The measure of the frequency of price 
stickiness, in some cases, and the coefficient on the key openness parameter, 
always, are in accordance with the theoretical predictions of the real exchange rate 
specification of the GMNKPC. In this regard, the new measures of the terms of 
trade and real exchange rate also provide a further robustness check confirming that 
the terms of trade specification provides only partial support while the real 
exchange rate specification provides strong empirical support for the GMNKPC for 
Australia. One of the reasons for this discrepancy, discussed in detail in Chapter 6, 
is that there is not a stable long-run relationship between the real exchange rate and 
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terms of trade in Australia [Gruen and Wilkinson (1994)]. This is also contrary to 
the assumption in Gali and Monacelli (2005) that the real exchange rate is 
proportional to the terms of trade.  
The rest of this chapter is divided into the following sections. The complete 
data set related to the real exchange rate, terms of trade and other variables is 
discussed in section 5.2. The RBA index of commodity price and associated 
weights given to individual commodities is also discussed in this section. The 
empirical specifications of the GMNKPC are briefly discussed in section 5.3, while 
the empirical results of both the terms of trade and the real exchange rate 
specifications of the GMNKPC are discussed in section 5.4. This is followed by 
concluding remarks in section 5.5. 
5.2 The Data 
5.2.1 The RBA index of commodity prices 
The continuous increase in commodity prices has an important impact on 
economic activity in Australia. As a result, the importance of some commodities has 
increased in total exports. According to the Department of Foreign Affairs and 
Trade (“Trade at a Glance 2010”), the exports of commodities, in particular, coal 
(20%), iron ore & concentrates (15.2%), gold (7.9%), natural gas (3.9%), and crude 
petroleum (3.6%) account for 50 per cent of total goods exports in Australia. 
The Reserve Bank of Australia index of commodity prices (ICP) is an 
indicator of the prices received by the commodity exporters in Australia. This index 
includes the prices of twenty key commodity exports, which represent around 85 
per cent of primary commodity export earnings. The updated weights are 
reproduced in Table 5.1 from the Reserve Bank of Australia Bulletin (October 
2009). The weight assigned to each commodity in the index shows the importance 
of that commodity in total commodity export earnings. The weights change with the 
importance of commodities over time. The RBA has recently updated the ICP 
rebasing from 2001-02 to 2008-09. Some commodities have been added (i.e., crude 
oil and milk powder) while others (i.e., rice) have been excluded from the index.  
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The updated weights of ICP from Table 5.1 show that the importance of 
rural commodities (i.e., wool, wheat etc.) has been reduced over time. The weight 
of the rural commodities has declined to around 10% from 30% in 2008-09. It is 
also observed that the weight of the base metals (i.e., aluminium, copper etc.) has 
also declined from 16% to 6.8% in 2008-09. Contrarily, the weight of the resource 
commodities (i.e., metal ores, gold etc.) has increased from 55% in 2001-02 to 83% 
in 2008-09, reflecting the fact that compared to 2001-02, the resource commodities 
now dominate exports in Australia. 
The terms of trade used in Chapter 4 was constructed by taking the ratio of 
the prices of total goods debits; Index Number SA [Series ID: A3534913A] and 
total goods credits; Index Number SA [Series ID: A3534891X]. As discussed 
earlier, the export price index does not distinguish between the significance of 
exports commodities for Australia. The new measure of the terms of trade is 
constructed using the ICP. The terms of trade has been calculated as a ratio of the 
prices of total goods debits and RBA index of commodity prices [series code: 
GRCPAIAD]. 
5.2.2 Other Data 
The divergence between the trade-weighted real exchange rate and terms of 
trade has increased during the last decade in Australia. The terms of trade are 
moving downwards while the trade-weighted real exchange rate is moving upwards 
[see Figure 4.3. and Stone et al. (2005) for further discussion). In this regard, the 
non-trade-weighted real exchange rate based on unit labor cost that is also used by 
international financial institutions like IMF and OECD is used for testing the real 
exchange rate specification of the GMNKPC. The data on the real effective non-
trade-weighted exchange rate [series code: 193...RELZF] is obtained from the 
International Financial Statistics, IMF. 
The source of data on CPI inflation, the real GDP, interest rate spread, wage 
inflation, and import price index have already been discussed in Chapters 3 and 4. 
The sample size depends on the availability of data. The monthly data on ICP is 
available from July 1982, while the data on the real non-trade-weighted exchange 
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rate is available from the first quarter of 1984. As a result, the sample size ranges 
from 1982Q3 to 2009Q4 in the empirical analysis.  
5.3 The GMNKPC Model 
The GMNKPC has been discussed in detail in Chapter 4. The final empirical 
specifications of the terms of trade and real exchange rate are reported here for 
convenience. 
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where tpi is the CPI inflation, tx  is the output gap, tq is the real exchange rate 
and ts is the terms of trade. The variables with hat (^) are in deviations from the 
steady state level. The three main structural parameters of the measures of 
frequency of price adjustment (θ ), the degree of openness (α ) and the discount 
factor ( β ) are estimated. The duration of price stickiness,
θ−
=
1
1D (on a quarterly 
basis) is also estimated. The coefficient on the measure of frequency of price 
adjustment (θ ) is greater than one in some cases, which leads to negative values for 
D. As a result, the duration of price stickiness is not reported in the tables but has 
been discussed along with the empirical results. 
5.4 Discussion of Results 
The empirical results, in general, show that the terms of trade and the real 
exchange rate specifications of the GMNKPC are partially and strongly supported 
by the Australian data. The discount factor becomes less than one with the 1993 
dummy in both the terms of trade and the real exchange rate specifications of the 
GMNKPC. In the real exchange rate specification of the GMNKPC, the coefficient 
on the key openness parameter is always positive and statistically significant, while 
the coefficient on the frequency of price stickiness is positive but not statistically 
significant in all cases. Though the standard errors associated with the coefficient 
on the price stickiness are very high in most cases, the size of the coefficient on the 
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frequency of price stickiness is similar in both versions of the GMNKPC. In the 
terms of trade specifications of the GMNKPC, the coefficient on the key openness 
parameter is incorrectly signed (i.e., negative), whereas it is correctly signed (i.e., 
positive) in the exchange rate specification of the GMNKPC. The results in detail 
are discussed below.  
5.4.1 The terms of trade specification of the GMNKPC 
 The OLS estimates of the terms of trade specification of the GMNKPC are 
reported in Table 5.2. Columns (1) and (2) report the estimates with and without the 
1993 dummy that is used to capture the effect of inflation targeting. The OLS 
estimates show that the GMNKPC is not supported by the data with and without the 
1993 dummy. The measure of the frequency of price adjustment,θ , is greater than 
one and statistically insignificant. The estimate of the key openness parameter, α , 
is also incorrectly signed (i.e., negative) as well as statistically insignificant, 
contrary to the predictions of the GMNKPC. However, the coefficient on the 
discount factor, β , is positive, statistically significant and less than one, consistent 
with the predictions of the GMNKPC. 
 The GMM estimator is also used to test the terms of trade specification of 
the GMNKPC and the results are set out in Table 5.3. The five different sets of 
instruments are employed to verify the stability of the parameters. The set of 
instruments is based on the earlier empirical literature of the small open economy 
NKPC [e.g., see Allsopp, Kara and Nelson (2006); Batini, Jackson and Nickell 
(2005); Guay, Luger and Zhu (2003); and Kara and Nelson (2003)]. The set of 
instruments in Column (1) includes four lags each of inflation, output gap, terms of 
trade and interest rate spread. Column (2) consists of four lags each of inflation, 
output gap and terms of trade. Column (3) includes five lags of inflation, two lags 
each of output gap and terms of trade. Column (4) consists of four lags of inflation, 
two lags each of the output gap, terms of trade, interest rate spread, and wage 
inflation. Column (5) includes four lags each of inflation, output gap, terms of trade, 
interest rate spread, and wage inflation. The Hansen (1982) test shows that 
instruments are valid in all estimations. 
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 The coefficient on the discount factor, β , is positive and statistically 
significant, but it is slightly greater than one across different sets of instruments. 
The coefficient on the key openness parameter, α , is incorrectly signed (i.e., 
negative), but it is statistically significant across all different sets of instruments. 
The standard errors associated with the coefficient on the measure of frequency of 
price adjustment,θ , are very large and, as a result, it does not turn out to be 
statistically significant in most cases. The imprecision of standard errors associated 
with the measure of frequency of price stickiness has also been found in Chapters 3 
and 4. In general, the measure of the frequency of price stickiness is around 0.98 in 
the terms of trade specification of the GMNKPC without the 1993 dummy. The size 
of the coefficient on the measure of the frequency of price stickiness also increases 
and, it is closer to one with the 1993 dummy in Table 5.4. 
 Table 5.4 reports the GMM estimates of the terms of trade specification of 
the GMNKPC with the 1993 dummy. The important empirical observation is that 
the size of the coefficient on the discount factor, β , has decreased across all 
instruments. The coefficient on the discount factor, β , is positive, statistically 
significant and less than one in all cases. The measure of the frequency of price 
adjustment,θ , is positive, larger than one and statistically insignificant in most 
cases. In particular, in Column (2), the coefficient on the frequency of price 
adjustment,θ , is positive and statistically significant as well as less than one, which 
is in accordance with the predictions of the GMNKPC. However, the coefficient on 
the key openness parameter, α , is again incorrectly signed (i.e., negative) in all 
cases including Column (2). The discount factor and measure of the price stickiness 
are positive, statistically significant and less than one in Column (2), which 
provides partial empirical support for the GMNKPC. 
5.4.2 The exchange rate specification of the GMNKPC 
 Table 5.5 reports the OLS estimates of the exchange rate specification of the 
GMNKPC. Columns (1) and (2) report estimates with and without the 1993 
dummy. The results show that the coefficient on the discount factor, β , is positive, 
statistically significant and less than one in both Columns (1) and (2). The size of 
the coefficient on the discount factor decreases from 0.947 to 0.894 with the 1993 
dummy in Column (2). The coefficient on the measure of frequency of price 
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adjustment,θ , is larger than one and statistically insignificant in Column (1). The 
coefficient on the frequency of price adjustment becomes statistically significant 
and less than one in Column (2). The coefficient on the key openness parameter, α , 
is positive, but it is statistically insignificant. However, the size of the coefficient on 
the openness parameter is not very different in Columns (1) and (2). 
 The results in Chapter 4 showed that the measure of the frequency of price 
adjustment,θ , was larger than one and statistically insignificant. The new empirical 
results in this chapter with the non-trade-weighted exchange rate show that the 
measure of the frequency of price stickiness is positive, statistically significant and 
less than one with OLS over the sample period 1983Q1-2009Q4. These findings are 
consistent with the predictions of the GMNKPC. 
 The GMM estimates of the exchange rate specification of the GMNKPC are 
reported in Table 5.6. The sets of instruments are the same except the terms of trade 
are replaced with the real exchange rate. It is found that the coefficient on the 
discount factor, β , is positive and statistically significant, but it is larger than one 
across different sets of instruments. The coefficient on the measure of price 
stickiness,θ , is positive and less than one with different sets of instruments. The 
size of the coefficient on the measure of price stickiness is almost similar at around 
0.971 in all the columns, while the standard errors are imprecise across different 
sets of instruments. As a result, the coefficient on the measure of price stickiness is 
only statistically significant in Column (2). The coefficient on the key openness 
parameter, α , is positive and statistically significant in all columns except in 
Column (5). The size of the coefficient on the key openness parameter ranges from 
0.013 to 0.109 across different sets of instruments. In particular, the empirical 
estimates in Column (2) provide full empirical support for the GMNKPC. 
 The GMM estimates of the exchange rate specification of the GMNKPC 
with the 1993 dummy are reported in Table 5.7. It is found that the size of the 
coefficient on the discount factor, β , as well as the associated standard errors have 
decreased, while the coefficient on the discount factor remains positive and 
statistically significant across all different sets of instruments. The coefficient on the 
key openness parameter, α , is also positive and statistically significant except in 
Column (5). The size of the coefficient on the key openness parameter ranges from 
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0.035 to 0.10 across different sets of instruments. The measure of the frequency of 
the price stickiness, θ , is positive and statistically significant, and is also less than 
one in Column (2). The size of the coefficient on the measure of price stickiness,θ , 
decreases from 0.945 to 0.929 with the 1993 dummy. This shows that the duration 
of price adjustment is more than fifteen quarters in Australia. Similarly, the size of 
the coefficient on the key openness parameter, α , also slightly decreases from 
around 0.039 to 0.036 with the dummy for inflation targeting in 1993. 
 The results show that the estimation of the GMNKPC with the non-trade-
weighted exchange rate provides better empirical estimates of the measures of price 
stickiness and the estimate of the key openness parameters. Furthermore, both the 
OLS and GMM estimation methods show that the exchange rate specification of the 
GMNKPC holds for Australia. On the other hand, the terms of trade specification 
only provides partial empirical support for the GMNKPC. 
5.5 Concluding Remarks 
The present chapter reconsiders the validity of the GMNKPC with new and 
different measures of the terms of trade and real exchange rate for Australia. The 
terms of trade are based on the twenty major commodity exports, while the non-
trade-weighted real exchange rate based on unit labor cost of the trading partners, is 
used.  
The terms of trade specification provides only partial support to the 
GMNKPC. The discount factor, β , and the measure of the frequency of price 
adjustment,θ , are positive, statistically significant and less than one across different 
sets of instruments. However, the statistical significance of the coefficient on the 
frequency of price stickiness is not robust across different sets of instruments. 
Furthermore, the coefficient on the key openness parameter, α , is also incorrectly 
signed (i.e., negative) in the terms of trade specification of the GMNKPC. 
The results with the non-trade-weighted real exchange rate provide full 
empirical support for the GMNKPC. The coefficient on the key openness parameter 
is always correctly signed (i.e., positive) and statistically significant. The 
coefficients on the measure of the frequency of price stickiness,θ , and the discount 
factor, β , are positive, statistically significant and less than one. However, the 
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statistical significance of the measure of frequency of price stickiness is, again, not 
robust across different sets of instruments. 
The results also suggest significant price stickiness in Australia. The 
coefficient on the frequency of price stickiness is 0.94, which is also statistically 
significant in the terms of trade specification of the GMNKPC. In the exchange rate 
specification of the GMNKPC, the statistically significant coefficients on the 
frequency of price stickiness are 0.95 and 0.93. These empirical findings show that 
prices were fixed for more than fifteen quarters in Australia.  
The reasons for the different empirical results of the terms of trade and real 
exchange rate specification of the GMNKPC are discussed in detail in Chapter 6. In 
general, the new empirical findings of this chapter also establish the evidence that 
the GMNKPC is supported by the Australian data across different measures of the 
terms of trade, real exchange rate, estimation methods as well as different sets of 
instruments. 
 
 
CHAPTER FIVE 
105 
 
 
Table 5-1. RBI Commodity Price Weights (per cent) 
 
 Initial 2001-02 Initial 2008-09 
Rural commodities        29.1 10.3 
Beef and veal 7.9 3.2 
Wheat 8.3 3.2 
Wool 4.1 1.1 
Milk powder – 0.8 
Sugar 2.5 0.7 
Barley 1.9 0.6 
Canola 1 0.4 
Cotton 2.8 0.3 
Rice 0.5 – 
Base metals 15.7 6.8 
Aluminium 8.1 3.4 
Copper 2.8 1.8 
Lead 0.7 0.6 
Zinc 1.5 0.6 
Nickel 2.6 0.4 
Other resources 55.3 82.9 
Metallurgical coal 14.7 23.3 
Iron ore 9.3 21.8 
Thermal coal 9.7 11.4 
Gold 9.4 10.8 
LNG 4.8 6.5 
Crude oil – 5.3 
Alumina 7.4 3.8 
Source: Reserve Bank Bulletin – October 2009 
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Table 5-2. OLS Estimates of the Terms of Trade Specification of the GMNKPC 
with RBI Commodity Price Index (1983Q1-2009Q4) 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
 
 (1) (2) 
   
Constant 0.001 0.002 
 (0.0013) (0.0013) 
   
β  0.963*** 0.926*** 
 (0.028) (0.043) 
   
θ  1.019 1.039 
 (2504.8) (8828.6) 
   
α  -0.014 -0.016 
 (0.020) (0.020) 
   
Dum93  0.004 
  (0.0028) 
N 108 108 
r2 0.889 0.894 
 
Note: Robust Standard errors are in parentheses. 
*p < 0.05, **p < 0.01, ***p < 0.001 
CHAPTER FIVE 
107 
 
Table 5-3. GMM Estimates of the Terms of Trade Specification of the GMNKPC 
with RBI Commodity Price Index (1983Q1-2009Q4) 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
 (1) (2) (3) (4) (5) 
      
Constant -0.001* -0.001* -0.002** -0.002** -0.001 
 (0.00052) (0.00065) (0.00077) (0.00069) (0.00074) 
      
β  1.049*** 1.055*** 1.077*** 1.072*** 1.041*** 
 (0.013) (0.018) (0.023) (0.021) (0.017) 
      
θ  0.976 0.974 0.964 0.966 0.980 
 (10957.7) (15013.7) (16266.4) (15019.4) (11467.4) 
      
α  -0.075*** -0.076*** -0.086*** -0.076*** -0.082*** 
 (0.012) (0.014) (0.014) (0.015) (0.012) 
N 105 105 107 107 105 
Hansen's J test 5.630 5.235 5.096 5.405 7.079 
P-value 
 
0.959 0.813 0.532 0.798 0.982 
 
Note: Column (1) consists of 4 lags each of inflation, output gap and terms of trade and interest 
rate spread. Column (2) consists of 4 lags each of inflation, output gap and terms of trade. 
Column (3) includes 5 lags of inflation, 2 lags of output gap, and 2 lags of terms of trade. 
Column (4) consists of 4 lags of inflation, 2 lags each of output gap, terms of trade, interest rate 
spread, and wage inflation. Column (5) includes 4 lags each of inflation, output gap, terms of 
trade, interest rate spread, and wage inflation. 
The Bartlett kernel, Newey-West fixed, HAC-Robust Standard errors are reported in 
parentheses. 
*p<0.05, **p<0.01, ***p<0.001 
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Table 5-4. GMM Estimates of the Terms of Trade Specification of the GMNKPC 
with RBI Commodity Price Index and Structural Breaks (1983Q1-2009Q4) 
]sˆEsˆ[xˆE ttttttt 11 ++ ∆−∆++= βαλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
 (1) (2) (3) (4) (5) 
      
Constant -0.001 -0.000 -0.001 -0.001 -0.000 
 (0.00063) (0.0013) (0.0015) (0.00081) (0.00059) 
      
β  0.979*** 0.965*** 0.989*** 1.009*** 0.971*** 
 (0.022) (0.043) (0.042) (0.028) (0.021) 
      
θ  1.011 0.939*** 1.005 0.996 1.015 
 (3596.2) (0.16) (21103.7) (15587.4) (13893.6) 
      
α  -0.074*** -0.081*** -0.091*** -0.076*** -0.078*** 
 (0.013) (0.015) (0.018) (0.014) (0.011) 
      
Dum93 0.005*** 0.008** 0.007* 0.005** 0.005*** 
 (0.0015) (0.0027) (0.0031) (0.0018) (0.0013) 
N 105 105 107 107 105 
Hansen's J test 5.606 6.242 5.959 5.267 5.640 
P-value 0.935 0.620 0.310 0.729 0.992 
 
Notes: See Table 5.3 for details. 
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Table 5-5. OLS Estimates of the GMNKPC with Exchange Rate based on ULC 
(1984Q1-2009Q4) 
]qˆEqˆ[xˆE ttttttt 11 1 ++ ∆−∆−++= βα
αλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
 (1) (2) 
   
Constant 0.002 0.003 
 (0.0013) (0.0013) 
   
β  0.947*** 0.894*** 
 (0.030) (0.044) 
   
θ  1.028 0.961*** 
 (2144.9) (0.14) 
   
α  0.016 0.014 
 (0.015) (0.016) 
   
Dum93  0.004 
  (0.0027) 
N 103 103 
r2 0.887 0.891 
 
Note: Robust Standard errors in parentheses. 
*p < 0.05, **p < 0.01, ***p < 0.001 
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Table 5-6. GMM Estimates of GMNKPC with Exchange Rate based on ULC 
(1984Q1-2009Q4) 
]qˆEqˆ[xˆE ttttttt 11 1 ++ ∆−∆−++= βα
αλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
 (1) (2) (3) (4) (5) 
      
Constant -0.001 -0.001 -0.002** -0.002** -0.001 
 (0.00077) (0.00053) (0.00069) (0.00053) (0.00059) 
      
β  1.034*** 1.031*** 1.057*** 1.046*** 1.025*** 
 (0.019) (0.016) (0.017) (0.015) (0.013) 
      
θ  0.983 0.945*** 0.973 0.978 0.988 
 (20289.7) (0.18) (16955.2) (15414.2) (14999.7) 
      
α  0.031* 0.039*** 0.109*** 0.052*** 0.013 
 (0.014) (0.011) (0.017) (0.015) (0.0088) 
N 99 99 101 101 99 
Hansen's J test 8.370 4.997 4.895 5.040 6.774 
P-value 0.819 0.835 0.557 0.831 0.986 
 
Note: The Real Effective Exchange rate is based on unit labor cost. The Bartlett kernel, Newey-West 
fixed, HAC-Robust Standard errors are reported in parentheses. Column (1) consists of 4 lags each 
of inflation, output gap, real exchange rate and interest rate spread. Column (2) consists of 4 lags 
each of inflation, output gap and real exchange rate. Column (3) includes 5 lags of inflation, 2 lags of 
output gap, and 2 lags of real exchange rate. Column (4) consists of 4 lags of inflation, 2 lags each of 
output gap, real exchange rate, interest rate spread, and wage inflation. Column (5) includes 4 lags 
each of inflation, output gap, real exchange rate, interest rate spread, and wage inflation.  
Standard errors are in parentheses 
*p < 0.05, **p < 0.01, ***p < 0.001 
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Table 5-7. GMM Estimates of the GMNKPC with Exchange Rate based on ULC 
and Structural Breaks (1984Q1-2009Q4) 
]qˆEqˆ[xˆE ttttttt 11 1 ++ ∆−∆−++= βα
αλpiβpi
 
Where  θ
θβθλ ))(( −−= 11
 
 (1) (2) (3) (4) (5) 
      
Constant -0.000 0.000 -0.002 -0.001* 0.000 
 (0.00068) (0.00079) (0.0016) (0.00052) (0.00069) 
      
β  0.972*** 0.955*** 1.032*** 1.007*** 0.957*** 
 (0.019) (0.027) (0.068) (0.021) (0.018) 
      
θ  1.014 0.929*** 0.984 0.997 1.022 
 (2622.9) (0.099) (28967.1) (17388.6) (2843.6) 
      
α  0.035*** 0.036** 0.101*** 0.057*** 0.013 
 (0.0090) (0.012) (0.023) (0.014) (0.0070) 
      
Dum93 0.005*** 0.006** 0.002 0.003 0.006*** 
 (0.0010) (0.0020) (0.0053) (0.0018) (0.0010) 
N 99 99 101 101 99 
Hansen's J test 5.240 5.064 5.620 4.900 5.396 
P-value 0.949 0.751 0.345 0.768 0.993 
 
Note: See Table 5.6 for details. 
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Chapter 6 
___________________________________________________________________ 
Conclusion 
The New Keynesian Phillips Curve (NKPC) is based on the rational 
expectation sticky price models. The idea behind the NKPC is that prices are sticky, 
thus, the role of future price expectations is important for setting prices in the 
economy. The NKPC explains the process of inflation suggesting that the current 
inflation is determined by expected future inflation and a proxy for real economic 
activity, such as marginal cost or output gap.  
There is an ongoing debate regarding the ability of the NKPC to fit the data. 
The main question is related to obtaining a suitable proxy for real economic 
activity. The commonly used measure of output gap, which is usually calculated as 
the deviation of output from the linear or quadratic time trend, turns out to be 
incorrectly signed (i.e., negative) in empirical estimations of the NKPC. The second 
important issue is to provide microeconomic foundations for lagged inflation in the 
purely forward-looking baseline NKPC, which does not exhibit a role for lagged 
inflation. This lack of inertia (i.e., absence of lagged inflation) also leads to the poor 
empirical fit of the NKPC. 
The marginal cost as a proxy for output gap has been proposed in the 
literature to test the NKPC. As marginal cost is not directly available in the real 
world data sets, labor income share as a proxy for marginal cost has been broadly 
used to test the baseline NKPC. The hybrid NKPC, which includes both lagged and 
expected inflation, has also been introduced to improve the empirical fit of the 
NKPC. 
The empirical performance of the baseline NKPC and the hybrid NKPC for 
the United States and Euro-area countries varies. The NKPC has not been widely 
tested for Australia. The main theoretical predictions of the NKPC are empirically 
tested for Australia in Chapter 3. Both the baseline NKPC and the hybrid NKPC, 
with marginal cost and output gap, are empirically tested for Australia. 
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The results show that neither marginal cost nor output gap appears to be a 
key driving force variable of inflation for Australia. The reduced form coefficients 
and implied estimates from the structural parameters of the NKPC support the view 
that inflation dynamics are forward-looking, while the role of lagged inflation is 
statistically important only after the 1980s. These results are also robust across 
different sets of instruments and estimation methods, GMM and 2SLS, over the 
sample period from 1959 to 2009.  
The results based on the baseline NKPC and the hybrid NKPC also provide 
evidence of price stickiness in Australia. The results show that prices adjust over 
more than four quarters, while the maximum duration of price adjustment is around 
fourteen quarters. The empirical findings in Chapter 3 establish the evidence that 
the forward-looking baseline NKPC, contrary to the hybrid NKPC, is stable and 
better explains the process of inflation dynamics for the Australian economy. 
The movements in the real exchange rate and terms of trade affect the 
dynamics of inflation in an open economy like Australia. The focus of Chapter 4 is 
on the Gali and Monacelli (2005) small open economy NKPC [GMNKPC], which 
is also based on theoretical micro foundations, but the GMNKPC introduces the 
role of exchange rate and terms of trade in inflation dynamics. The GMNKPC also 
describes price stickiness in the framework of the Calvo (1983) price-setting 
mechanism.  
For Australia, the first comprehensive empirical examination of the 
GMNKPC is presented in Chapter 4. The terms of trade and exchange rate 
specifications of the GMNKPC are tested over the sample period from 1959 to 
2009. The GMNKPC has not been widely tested in the empirical literature. 
However, the earlier empirical evidence shows that the GMNKPC does not explain 
the process of inflation dynamics in the case of the United Kingdom and Canada. 
The results in Chapter 4 show that the GMNKPC can explain inflation 
dynamics for Australia. The coefficient on the key openness parameter which 
frequently turns out to be incorrectly signed (i.e., negative) for the United Kingdom 
and Canada, is positive as well as statistically significant in the case of Australia. 
However, the magnitude of this parameter, which ranges from 0.04 to 0.11, is lower 
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compared to the degree of openness in Australia. The coefficient on frequency of 
price stickiness, which the earlier studies have not estimated, also turns out to be 
positive, but it is not statistically robust across different sets of instruments. The 
size of the coefficient on the frequency of price stickiness ranges between 0.94 and 
0.98, suggesting that prices were fixed over seventeen quarters in Australia. 
The results based on the GMNKPC, in general, provide an explanation for 
the process of inflation dynamics in the case of Australia. Nevertheless, the results 
are also different across both the terms of trade and real exchange rate 
specifications of the GMNKPC. The coefficient on the key openness parameter is 
incorrectly signed (i.e., negative) in the terms of trade specification of the 
GMNKPC.  
Australia is a commodity exporting country, and commodities such as coal, 
iron ore and gold comprise around 40 per cent of Australia’s total exports, which 
affects the terms of trade for Australia. Thus, the terms of trade are not fully 
exogenous giving Australia ‘some’ monopoly power in the international market for 
those specific commodities. In Chapter 5, the new measure of the terms of trade that 
is based on the twenty main commodity exports is used for testing the terms of trade 
specification of the GMNKPC for Australia. In addition, the real exchange rate 
specification of the GMNKPC is investigated using an alternative measure of the 
real exchange rate, which is the non-trade-weighted rate based on the unit labor cost 
of the trading partners. The trade-weighted real exchange rate based on core 
consumer price indices was used in Chapter 4 and results, as discussed earlier, 
provide strong empirical support for the real exchange rate specification of the 
GMNKPC. The non-trade-weighted real exchange based on unit labor cost, in this 
chapter, is used to re-evaluate the empirical support of the real exchange rate 
specification of the GMNKPC for Australia. 
The results with the non-trade-weighted real exchange rate based on unit 
labor cost provide empirical support for the GMNKPC, while the terms of trade 
specification of the GMNKPC receives only partial empirical support for Australia. 
The discount factor and the coefficient on frequency of price stickiness are positive 
and statistically significant, while the estimate of the key openness parameter is, 
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again, incorrectly signed (i.e., negative) in the terms of trade specification of the 
GMNKPC. Chapter 5 upholds the empirical findings of Chapter 4, that the 
GMNKPC is supported by the Australian data. However, the results are different 
across both the terms of trade and real exchange rate specifications for Australia. 
These results are robust across different measures of terms of trade, real exchange 
rate, and estimation methods as well as different sets of instruments. 
The real exchange rate should respond to the terms of trade, in particular, in 
commodity exporting countries like Australia. Gali and Monacelli (2005) also 
assume that exchange rate pass-through is complete (i.e., exchange rate is 
proportional to the terms of trade), which links the real exchange rate and terms of 
trade specifications of the GMNKPC. However, Figure 4.2 shows that the terms of 
trade co-moved with the real exchange rate up to the 1980s and in the early 1990s. 
Afterwards, the movements between the terms of trade and real exchange rate were 
not closely related and, instead, the terms of trade and real exchange rate have 
tended to move in opposite directions during recent time periods.  
This empirical anomaly was also discussed in the 1990s. Gruen and 
Wilkinson (1994), and other references in their paper, have discussed the 
relationship between the real exchange rate and terms of trade in the case of 
Australia. Gruen and Wilkinson (1994) empirically test the long-run relationship 
between real exchange rate and terms of trade (as well as interest rate differentials) 
over the sample period from 1969 to 1990 for Australia. They find that there is no 
stable long-run relationship between the real exchange rate and terms of trade in 
Australia. Compared to the terms of trade, they emphasize that the other 
macroeconomic fundamentals, such as net foreign assets accumulation and 
productivity growth in the traded sectors, have long-term effects on the exchange 
rate. Furthermore, they mention that the current account deficit also has a direct 
effect on the real exchange rate in Australia.  
Some early empirical studies [e.g., see,Gruen and Dwyer (1996) and Stevens 
(1992)] have also discussed the relationship between the terms of trade and inflation 
for Australia and found that the relationship between inflation and the terms of trade 
has also declined over time. However, in our study, it is unclear why the real 
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exchange rate and terms of trade specifications of the GMNKPC provide different 
empirical results for Australia. 
The other important avenue of future research would be duration of price 
adjustment across different sectors. This study provides evidence of significant 
price stickiness in Australia. The results based on the baseline NKPC and the hybrid 
NKPC show that prices generally adjust over more than four quarters, while the 
maximum duration of price adjustment is around fourteen quarters. On the other 
hand, the GMNKPC also confirms significant price stickiness, and the results based 
on the GMNKPC suggest that prices have been fixed for up to seventeen quarters in 
Australia. However, price adjustment, definitely, varies across different sectors, 
which would be worth exploring using micro-level data. 
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